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INTRODUCTION 


The possibility of chemical analysis by identification of characteristic X-ray 
spectral lines was first suggested by H. G. J. Moseley in 1913.3/ For a given spec- 
tral series it was found that the frequency of the characteristic radiation was pro- 
portional to the square of the atomic number of the excited atom. Siegbahn and his 
coworkers improved the instrumentation and accurately determined the wavelengths of 
the characteristic spectra for most of the elements .4/ 


In fluorescent X-ray spectroscopy, the characteristic X-rays of atoms are 
emitted or fluoresced upon absorption of primary or incident X-rays of shorter wave- 
lengths (higher energies). The K spectral lines are used for elements of atomic 
numbers 13 to about 63, and the L series for those above atomic number 50. Whether 
the K or L lines are used for elements 50-63 depends upon the type of instrumenta- 
tion available. The laboratory at the Eastern Experiment Station of the Bureau of 
Mines, College Park, Md., uses the K lines up to atomic number 57 and the L lines 
for those elements of higher atomic number. 


USE OF SPECTRAL TABLES 


The fluorescent X-ray spectrograph consists essentially of a source of primary 
X-radiation, a collimating system and an analyzing crystal for resolving the spec- 
tral lines, and suitable equipment for measuring and recording the intensity of 
these lines. 


The fluorescent X-radiation from the sample is resolved into its component 
lines according to Bragg's law: 


(1) nA = 2d sin 0, 
X #= wavelength of characteristic radiation, 
d # interplanar spacing, 
@ = angle:between incident radiation and reflecting plane of crystal. 


The samples to be analyzed can be divided into two general classes: 


(A) Qualitative or quantitative analysis for a specific element or group of 
elements. 


(B) The qualitative determination of all the elements comprising an unknown 
sample. 


For the analyses of group A samples tables 1 through 6 were prepared. They 
consist of the 20 values for any given characteristic wavelengths for three analyz- 
ing crystals of general use. For example, if the analyst wishes to determine 


3/ Moseley, H. G. J., The High-Frequency Spectra of the Elements: Phil. Mag., 


vol. 26, No. 156, 1913, p. 1024. 
4/ Siegbahn, M., The Spectroscopy of X-rays: Oxford Press, 1925. 
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whether or not copper is present, the detector is set at the listed 20 value for the 
particular analyzing crystal used. 


The analyses of group B samples are aided by using table 7. This table con- 
tains a listing of the characteristic lines, which will be found at a given 20 value 
for each of the analyzers. For example, if a line is observed at 20 = 55.78°, using 
a NaCl crystal, then the table shows it to be a characteristic line of strontium. 


The analyzing crystals are the three found to be of general usefulness in this 
laboratory. The NaCl analyzer (2d = 5.394 A.) is useful for a wide range of anal- 
yses and is reasonably stable and the spectral lines are rather intense with medium 
line broadening. LiF (2d = 4.020 A.) has a strong reflecting power but a marked 
mosaic structure so that the lines are quite broad. The quartz crystal (2d = 
3.636 A.) has excellent dispersion, narrow spectral lines, and stability, but it 
has a low coefficient of reflection. Also, with this crystal, higher order lines 
are greatly reduced. Therefore, the NaCl crystal is employed for general use; the 
LiF crystal when high intensity is desired; and the quartz crystal when more reso- 
lution is necessary. 


Only those spectral lines found below 90° 2@ were calculated. Orders of re- 
flection up to six are included. As the relative intensities of a group of lines, 
for example the L series of tungsten, are well established, the logical choice be- 
tween the number of possible elements for a given 20 value is readily made. This 
is particularly important when trace amounts are being determined. 


The K series were computed for elements up to atomic number 63, above which 
more than 50 kv. is necessary for their excitation. 


The calculations were made in duplicate with a standard desk calculator. The 
values were computed to + 0.02° 28. 
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TABLE 1. - K spectral lines of elements atomic numbers 
19-63 NaCl analyzer (Degrees 20) 
| Ka, | Ka, | KB, | KB, | KBs 
l 83.22 83.12 75. 54 


Element 


19K 

20 Ca 
21 Sc 
22 Ti 
23 V 

24 Cr 
25 Mn 
26 Fe 
27 Co 
28 Ni 
29 Cu 


30 Zn 


31 Ga 


32 Ge 


33 As 


34 Se 


35 Br 


37 Rb 


38 Sr 


Google 


On hwWN — bh WN PWN = BR WN S| WN me WN & WN me WN em Ne fe Nw NW fe RD pe pe mee ee me pe 


. 18 
12 
. 42 
. 80 
. 00 
. 86 


73. 
65. 
58. 
52. 
47. 
43. 


10 
02 
34 
70 
92 
76 


. 44 
. 06 
. 96 
. 80 
. 40 
. 60 
. 28 
. 30 
. 06 
. 40 
. 16 
. 86 
. 28 
. 54 
. 18 
. 56 
. 70 
. 10 
- 72 
. 70 


30. 
63. 
28. 
58. 
26. 
54, 
86. 
24. 
50. 
79. 
22. 
46. 
72. 
21. 
43. 
67. 
20. 
40. 
62. 
88. 
18. 
38. 
58. 
81. 
16. 
33. 
51, 
70. 
15. 
31. 
48. 
66. 
86. 


TABLE 1. 


39 Y 


40 Zr 


42 Mo 


43 Tc 


44 Ru 


45 Rh 


46 Pd 


Google 


K spectral lines of elements atomic numbers 


COU RW NK COU RWNK OU RWN RK OO PWN HSH DO RWN KS OU PWN KH UO PW Ww — OP WW 


52. 
12; 


16. 
32. 
49. 
68. 
88. 
15. 
30. 
. 06 
64. 
83. 


47 


14. 
29. 
44, 
60. 
78. 


13. 
27. 
42. 
57. 
74, 


13. 
26. 
40. 
54, 


36 
60 
44 


12 
54 
72 
18 
94 
30 
86 


a 
52. 
72. 


16. 
32, 
49. 
67. 
88. 
15. 
30. 
46. 
63. 
82. 


14, 
29. 
44, 
60. 
77. 


13. 
27. 
42. 
Dt: 
73. 


i: 
32 
02 


04 
36 
44 


o 
46. 
63. 
82. 
14, 
28. 
43, 
59. 
76. 
13. 
27. 
41. 
56. 
72. 


12 


68 


re 
40 
40 
10 
30 
82 
84 
70 
94 
56 
32 
48 
36 
34 


. 88 
25. 
39. 
53. 


92 
32 


30 © 
. 20 
84. 
12. 
24. 
37. 
50. 
64, 
79. 
Ll. 
23. 
35. 
92 
02 
. 06 
. 10 
. 32 
. 74 
. 54 
. 86 
. 98 
. 60 
. 28 
. 16 
. 34 
. 98 
. 26 


56 
24 
64 
32 
50 
44 
58 
66 
42 
46 


19-63 NaCl analyzer (Degrees 20 


som [of [om [re [ms |e 


55 
45. 
62. 
80. 
. 06 
28. 
43. 
58. 
75. 
13. 
26. 
40. 
55. 
70. 
88, 
12. 
25. 
38. 
52. 
66, 
82. 
1Z. 
24, 
36. 
49. 
63. 
77. 
11. 
22. 
34, 


14 


a 
62 
24 
48 


34 
06 
60 
42 
32 
82 
74 
30 
88 
20 
64 
44 
58 
26 
80 
70 
02 
18 
62 
52 
14 
84 


Con. 


15. 
30. 
46. 
63. 
82. 
14. 
28. 
43. 
59. 
77. 
13. 
27. 
41. 
56. 
72. 


12. 
25. 
39. 
53; 
68. 
84. 


10 
48 
44 
44 
18 
30 
84 
88 
76 
02 
58 
34 
52 
40 
44 


88 
94 
34 
34 
26 
64 


TABLE 1. 


Element 


47 Ag 


48 Cd 


49 In 


50 Sn 


51 Sb 


52 Te 


53 I 


- K spectral lines of elements atomic numbers 


1 


Om h WNK AOU RBWNHK OYUN PWN KH OU WN KH HOU PWN OU DBD WN! OU pb WN = 


Li 


9 


-63 NaCl analyzer (Degrees 20 


< 


Con. 


TABLE 1. - 


Element 


55 Cs 


56 Ba 


57 La 


58 Ce 


59 Pr 


60 Nd 


61 Pm 


Google 


K spectral lines of elements atomic numbers 
egrees 20 


COU RWNE COU RWNeE OU RWN HE DU RW NH OU PWN OU PWN OU BD WwW 


19-63 NaCl analyzer 


1 8.24 8. 14 7. 20 7. 02 


14. 
21. 
29. 


Con. 


KBs 


TABLE 1. - K spectral lines of elements atomic numbers 


19-63 NaCl analyzer egrees 20 Con. 


Element 


COU hRWN KS! OU mh WD = 


Google 


TABLE 2. 


K spectral lines of elements atomic numbers 


21-63 LiF analyzer (Degrees 20) 


sa [T= To To To To 


21 Sc 
22 Ti 


23 V 

24 Cr 
25 Mn 
26 Fe 
27 Co 
28 Ni 
29 Cu 
30 Zn 
31 Ga 
32 Ge 
33 As 
34 Se 


35 Br 


37 Rb 


38 Sr 


39 Y 


40 Zr 


41 Nb 


Google 


— 


mBRWN = ££ WN WN = WN & WN ee WN em | me ND wm Ne Ne Noe ND op em op oe oe oe pe 


86. 


42 


TABLE 2. - 


Element 


42 Mo 
43 Tc 


44 Ru 
45 Rh 
46 Pd 
47 Ag 


48 Cd 


49 In 


50 Sn 


Google 


] 20.46 | 20. 32 18. 10 17. 76 


. 62 
64. 


Cm bh WN OOM DWN KH! OU PWN eK Nh WN KH UL AWN UH DWN I AWN & A WD & AP WwW LY 


41 


19. 
39. 
60. 
85. 
18. 
a7. 
57. 
80. 


17. 
35. 
54, 
15: 


16. 
34. 
52. 
71. 


16. 
32. 
49. 
68. 
89. 
15. 
31. 
47. 
64. 


42 


46 
50 
90 
02 
54 


. 32 
92 
. 78 
. 32 
22 
. 46 
. 34 
. 40 
. 32 
. 36 
. 56 


. 56 
. 54 
. 48 
22 


. 74 
. 88 


e 


36. 
56. 
77. 
17. 
34, 
53. 
73. 
16. 
33. 
. 58 
. 46 


rees 20 


68 
32 
98 
20 
82 
34 
52 
38 
10 


36. 
55. 
76. 
16. 
34, 


Con. 


K spectral lines of elements atomic numbers 
-63 LiF analyzer 


KB, 


18. 
36. 
56. 
78. 


TABLE 2. - K spectral lines of elements atomic numbers 
21-63 LiF analyzer (Degrees 20 Con. 


son [-[=[= [= [= [o 
51 Sb ] 1] 
2 = 7 a ok ee 23. 
3 41. 50 41.10 36. 28 35. 44 36. 
4 | 56.38 | 55.80 | 49.04 | 47.90 | 49 
5 72. 40 71. 60 62. 50 60. 98 62 
6 89. 16 77. 00 75. 00 77 
52 Te ] 13. 02 12. 90 11. 42 Ll. 16 1] 
2 26. 22 25. 94 22.96 22. 44 22. 
3 39. 78 39. 36 34. 74 33. 94 34. 
4 53.94 53. 36 46. 92 45. 82 46. 
5 69. 08 68. 30 59. 68 58. 24 59. 
6 85. 74 84. 68 73.34 71, 44 73. 
53 I l 12. 50 12. 38 10. 96 10. 72 10. 
2 25. 16 24. 90 22.02 21. 54 22 
3 38. 14 37. 74 33. 30 32. 54 33 
4 51. 66 51.10 44.92 43.88 45 
5 66. 00 65. 24 57.04 55. 68 57. 
6 81. 62 80. 62 69. 92 68. 18 70. 
55 Cs 1 11. 56 ll. 44 10. 12 9. 88 10. 
2 23. 24 22. 98 20. 30 19. 82 20. 
3 35. 18 34. 78 30. 66 29. 92 30. 
4 47. 52 46. 96 41. 28 40. 26 41. 
5 60. 48 59. 74 52. 30 50. 96 52. 
6 74. 36 73. 40 63. 84 62. 16 64. 
56 Ba l 11. 12 11. 02 9. 72 9. 50 9. 
2 22. 36 22. 10 19. 52 19. 06 19. 
3 33. 82 33. 40 29. 46 28. 76 29. 
4 45. 62 45. 06 39. 64 38, 66 39. 
5 57.98 57. 24 50. 16 48. 90 50. 
6 | 71.12 | 70.16 | 61.14 | 59.56 | 61. 
57 La 1 10. 72 10. 58 9. 36 9. 14 9. 
2 21. 52 21. 26 18. 78 18. 34 18. 
3 32. 52 32.12 28. 34 27. 66 28. 
4 43. 86 43. 30 38. 10 37. 16 38. 
5 55. 64 54, 92 48. 16 46. 94 48. 
6 68. 12 67. 18 58. 62 57. 10 58. 
58 Ce | 10. 32 10. 20 9. 02 8. 80 9. 
2 20. 74 20. 46 18. 08 17. 64 18. 
3 31. 32 30. 90 27. 26 26. 60 27. 
4 42.18 41. 62 36. 62 35. 72 36. 
5 53. 48 52. 74 46. 26 45.10 46. 
6 65. 34 64. 40 56. 24 54. 78 56. 
59 Pr 1 9. 96 9. 82 8. 68 8. 48 8. 
2 19. 98 19. 72 17. 42 16. 98 17. 
3 30. 16 29. 76 26. 24 25. 60 26. 
4 40. 60 40. 04 35. 24 34. 36 35. 
5 51. 42 50. 68 44. 48 43. 34 44, 
6 62. 72 61. 80 54. 02 52. 60 54, 
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TABLE 3. - K spectral lines of elements atomic numbers 
22-63 Quartz analyzer (Degrees 20) (Con.) 


44 Ru 


2} 41.72 | 41. 44 36. 72 35. 98 36 
3 64. 56 64. 08 56. 38 55. 22 56 
4 78. 08 76, 32 78 
45 Rh l 19. 56 19. 42 17. 26 16. 92 17 
2 39. 72 39. 42 34. 92 34. 24 34 
3 61. 28 60. 80 53.52 52. 38 53 
4 | 85.60 | 84. 86 73. 76 72. 12 73 
46 Pd ] 18. 68 18. 54 16. 46 16. 14 16 
2 37. 86 37. 58 33. 28 32. 60 33 
3 58.24 | 57. 78 50.88 | 49. 80 50 
4 | 80. 90 80. 20 69.86 | 68. 30 69 
5 89.12 
47 Ag ] 17. 84 17. 70 15. 72 15. 40 15 
Ps 36. 14 35. 84 31. 74 31. 08 31 
3 55. 44 54. 98 48.42 | 47.38 48 
4 76. 66 75. 96 66. 30 64. 80 66 
5 86.22 | 84.10 | 86 
48 Cd ] 17. 06 16. 92 15. 00 14. 70 15 
2 34, 52 34, 24 30. 30 29.64 | 30 
3 52.84 | 52.38 | 46.14 | 45.12 | 46 
4 {| 72.80 72. 12 63. 02 61. 56 63 
5 81.56 | 79.52 81 
49 In ] 16. 34 16. 18 14. 36 14. 06 14 
2 33.02 32. 72 28.96 | 28.34 | 29 
3 50.46 | 49. 98 44,06 | 43. 08 44 
4 | 69.24 | 68.58 60. 00 58. 62 60 
5 89.54 | 77. 36 75, 46 77 
50 Sn ] 15. 64 15, 50 13. 76 13, 46 13 
2 31. 60 31. 32 27.70 | 27.10 | 27 
3 48.22 | 47.76 | 42.10 | 41.14 | 42 
4 | 66.00 | 65. 32 57. 22 55.86 | 57 
5 85.80 | 84.84 | 73.52 71. 68 73 
6 89. 28 
51 Sb ] 15.02 14. 86 13. 18 12. 88 13 
2 30. 28 29.98 | 26.52 25.94 | 26 
3 46.12 | 45.66 | 40. 26 39.34 | 40 
4 | 62.98 | 62. 32 54. 64 53. 32 54 
5 81.52 | 80. 60 70. 00 68, 24 70 
6 87. 00 84. 62 87 
52 Te j 14. 40 14, 26 12. 64 12. 36 12 
2 29.04 | 28.74 | 25.44 | 24.86 | 25 
3 | 44. 18 43.72 38, 56 37. 66 38 
4 | 60.18 59. 54 52. 24 50. 98 52 
5 77.64 | 76, 72 66. 76 | 65.10 | 66 
6 82.64 | 80. 42 82 
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TABLE 4. - L spectral lines of elements atomic numbers 46-92 NaCl analyzer 
46 Pd 1 87. 76 
47 Ag 1 88. 48 | 82. 04 | 85. 62 | 86. 64 | 84. 90 
48 Cd l 89. 34 | 89. 08 | 83.02 | 77. 08 | 80.50 | 81. 52 | 79. 72 
49 In l 84.18 | 83.94 | 78. 16 | 72. 58 | 75. 92 | 76. 88 | 75.04 
50 Sn 1 84. 44 | 79.56] 79. 32 | 73. 76 | 68. 52 | 71. 78 | 72. 72 | 70. 86 
51 Sb 1 | 87. 16 | 79. 52 | 75. 38 | 75. 14 | 69. 76 | 64. 82 | 67. 96 | 68. 92 | 67. 04 
52 Te 1 | 82. 48 71.56] 71. 34 | 66. 12 | 61. 46 | 64. 46 | 65. 38 | 63. 56 
53 I 1 | 78. 20 68. 10 | 67. 86 | 62. 76 | 58. 40 | 61. 28 | 62. 18 | 60. 38 
55 Cs 1 | 70. 78 | 64. 02 | 61. 92 | 61. 70 | 56. 82 | 52.90 | 55.56 | 56. 42 | 54. 74 
56 Ba 1 | 67. 54 | 61. 02 | 59. 18 | 58. 96 | 54. 16 | 50. 46 | 53.00 | 53. 88 | 52. 24 
57 La 1 | 64. 42 | 58. 12 | 56. 62 | 56. 40 | 51. 68 | 48. 20 | 50. 60 | 51. 48 | 49. 90 
58 Ce 1 | 61. 70 | 55. 38 | 54.22 | 54.02 | 49. 38 | 46.12 | 48. 38 | 49. 24 | 47. 72 
59 Pr 1 | 59.16 | 52.90 | 52.02] 51.78 | 47. 22 | 44. 14 | 46. 30 | 47. 12 | 45. 70 
2 
60 Nd 1 | 56. 66 | 50. 58 | 49. 94 |] 49.70 | 45. 18 | 42. 32 | 44.30 | 45. 18 | 43. 80 
2 
62 Sm 1 | 52.22 | 46. 32 | 46. 14] 45.92 | 41.50 | 39. 00 | 40.72 | 41. 56 | 40. 38 
2 87. 30 
63 Eu 1 | 50. 26 44.42 | 44.18 | 39. 82 | 37. 48 | 39.08 | 39. 94 | 38. 82 
2 85.841 79.96 | 83.98 | 86. 16 | 83. 32 
64 Gd 1 | 48. 40 | 42. 62 | 42. 78 | 42.54 | 38. 22 | 36. 06 | 37.54] 38. 36 | 37. 38 
2 81.80 | 76.50 | 80. 12 | 82. 16 | 79. 70 
65 Tb 1 | 46. 66 41.24] 41.02 | 36. 72 | 34. 72 | 36.08 | 36.90 | 35. 96 
2 89.56] 89.00 | 78.10] 73. 26 | 76.52 | 78. 56 | 76. 26 
66 Dy 1 | 45.02 | 39. 30 | 39. 80! 39.56 | 35. 30 | 33. 46 | 34. 68 | 35. 52 | 34. 68 
2 84.50 | 85.80] 85. 20 | 74. 66 | 70. 28 | 73.20] 75. 18 | 73.20 
67 Ho 1 | 43. 42 | 37. 78 | 38. 44] 38.18 | 33.96 | 32. 26 | 33.38 | 34.20 | 33. 44 
2 80. 70 | 82. 32 | 81. 72 | 71. 46 | 67. 52 | 70.10] 72. 06 | 70. 24 
68 Er 1 | 41. 96 | 36. 34 | 37.12] 36. 88 | 32. 68 | 31. 14 | 32. 14 | 32. 96 | 32. 26 
2 77.16] 79.08 | 78.50 | 68. 48 | 64. 94 | 67. 24 | 69. 12 | 67. 52 
69 Tm 1 | 40. 56 | 35.00 | 35. 88 | 35. 66 | 31. 48 | 30.08 | 30.96] 31. 78 | 31. 16 
2 | 87.78 | 73. 94 | 76.08 | 75.50 | 65. 72 | 62. 52 | 64. 54 | 66. 42 | 64. 98 
3 
70 Yb 1 | 39. 24 | 33. 70 | 34.72 | 34. 48 | 30. 34 | 29. 08 | 29. 84 | 30. 66 | 30. 12 
2 | 84. 38 | 70. 84 | 73.26] 72. 70 | 63. 10 | 60. 28 | 62.00 | 63. 86 | 62. 64 
3 
71 Lu 1 | 37. 98 | 32. 48 | 33.60) 33.36 | 29. 24 | 28.12 | 28.76 | 29. 58 | 29. 12 
2 | 81.22 | 68. 02 | 70. 60 | 70.08 | 60. 64 | 58. 14 | 59.58 | 61. 42 | 60. 34 
3 
72 Hf 1 | 36. 82 | 31. 34 | 32.54] 32. 32 | 28.20] 27.20 | 27. 76] 28. 58 | 28. 20 
2 | 78. 34 | 65. 38 | 68. 16| 67. 64 | 58. 32 | 56. 12 | 57. 32 | 59. 18 | 58. 32 
3 89. 76 
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73 Ta 


74 W 


75 Re 


76 Os 


77 Ir 


78 Pt 


79 Au 


80 Hg 


81 Tl 


82 Pb 


83 Bi 
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35. 70 
75. 62 


34. 62 
73. 06 


33. 62 
70. 66 


30. 
64. 


84 
24 


. 00 
. 36 


. 20 
54 


. 42 
. 82 


. 70 
57. 22 


. 00 
. 66 
. 90 
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30. 24 
62. 88 


29. 20 
60. 52 


28. 20 
58. 30 


26. 32 
54, 
86. 


25. 46 
52. 30 
82. 


24. 62 
50. 50 
79. 56 


23. 82 
48. 
76. 52 


23. 08 
47. 16 
73. 72 


22. 34 
45. 58 
71. 04 


21. 64 
44.10 
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31. 30 
65. 32 


30. 36 
63.14 


29. 44 
61. 08 


28. 56 
59. 14 


72 
26 


27. 
57. 


26. 
55. 
88. 


92 
50 
62 


26. 16 
53. 82 
85.54 


42 
24 
64 


25. 
52. 
82. 


27. 60 
57. 02 
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- 
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TABLE 4. - L spectral lines of elements atomic numbers 46-92 NaCl analyzer (Con. 


Element 

90 Th 1 
2 
3 
4 
5 
6 

91 Pa ] 
2 
3 
4 
5 
6 

92 U 1 
2 
3 
4 
5 
6 


Google 


TABLE 5. - 


L spectral lines of elements atomic numbers 52-92 LiF analyzer 


19 


meme] =] 4 |] [= [mlm [oem] | oy 


52 Te 
53 1 

55 Cs 
56 Ba 
57 La 
58 Ce 
59 Pr 
60 Nd 
62 Sm 
63 Eu 
64 Gd 
65 Tb 
66Dy 

67 Ho 
68 Er 
69 Tm 
70 Yb 
71 Lu 
72 Hf 
73 Ta 
74 W 


75 Re 


76 Os 
77 Ir 
78 Pt 


79 Au 


—' 
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87. 66 


43.80 
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77. 
73. 
69. 
66. 
63. 


60. 
55. 
53. 
51, 
49. 
47. 
45. 
44, 


42. 


84. 
79. 
71. 
67. 
64. 
61. 
58. 
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80 Hg 


81 Tl 


82 Pb 


83 Bi 


90 Th 


91 Pa 


92U 
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] 
2 
3 
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L spectral lines of elements atomic numbers 52-92 LiF analyzer (Con. 


cml [y[ [apf [sol sD als 


25. 76 
52. 98 
83.98 
24, 92 
51.14 
80. 68 
24,12 
49. 38 
77. 60 
23. 34 
47. 72 
74. 70 
18. 70 
37. 92 
58. 32 
81. 04 
18. 14 
36. 76 
56. 46 
78. 20 
17. 60 
35. 62 
54. 62 
75. 44 


Element 


55 Cs 
56 Ba 
57 La 
58 Ce 
59 Pr 
60 Nd 
62 Sm 
63 Eu 
64 Gd 
65 Tb 


66 Dy 
67 Ho 
68 Er 
69 Tm 
70 Yb 
71 Lu 
72 Hf 
73 Ta 
74. W 
75 Re 
76 Os 
77 Ir 
78 Pt 
79 Au 
80 Hg 
81 Tl 


82 Pb 
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1 87. 38 


. 30 
. 68 
. 48 
. 64 
14 
. 76 
98 


54, 


53. 


48. 
47. 
46. 
44, 


43. 


70 
34 
02 
78 


60 
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78. 
75. 
71. 
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L spectral lines of elements atomic numbers 55-92 


58 
04 
92 
14 
58 


artz analyzer 
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12 


. 40 
. 96 


. 54 
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TABLE 6. - L spectral lines of elements atomic numbers 55-92 artz analyzer (Con. 


Element 
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TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and Quartz 


.22 | Eukg, (1) 
.36 | EuKg, (1) 
. 38 | EuKg, (1) 
.42 | SmKg, (1) 
.56 | SmKg, (1), SmKg,(1) 
.74 | PmKg, (1), P mKg, (1) 
.82 | NdKg,(1) 
.96 | NdKg, (1) 
-98 | NdKg,(1) 
.04 | PrKge,(1) 
.06 | EuKey (1) 
-16 | EuKo,(1) 
.18 | Prkg, (1) 
-20 | PrKg,(1) 
.26 | CeKg,(1) 
.28 | SmKa, (1) 
. 38 Sm Koy, (1) 
.42 | CeKg (1) 
.44 | CeKkg, (1) 
-52 | LaKg,(1), PmKg, (1) 
.60 | PmKa,(1) 
.66 | Lakg (1) 
. 68 La Kg, (1) 
.74 | NdKe, (1) 
.76 | BaKg,(1) 
-84 | NdKe,(1) 
.92 | Bakg, (1) 
- 94 Ba Kg, (1) 
.00 | PrKe, (1) 
. 02 Cs Kg, (1) 
. 10 Pr Ke, (1) 
. 20 Cskg (1) 
oe Ar? CsKg, (1) 


.26 | CeKy, (1) 

. 34 EuKkg, (1) 
. 36 CeKe, (1) 

52 Eukg, (1) 
.54 | LaKe, (1) Eukg, (1) 
. 60 smKg, (1) 
64 | IKg,(1), LaKe,(1) 

. 80 SmKeg, (1) 
82 | IK, (1), Kg, (1) SmKg, (1) 
. 84 Ba Ke, (1) 

.92 | BaKer, (1) 

. 96 TeKg, (1) 
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TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 


three analyzers, NaCl, LiF, and Quartz (Con. 


. 04 PmKg, (1), PmKg, (1) 
. 10 Eukg, (1) 
. 14 TeKg, (1), TeKg, (1), 
CsKe, (1) 
. 16 NdKg, (1) 


. 24 CsKa,(1) 
-30 | SbKg,(1) 


. 32 + Eukg, (1) 
. 34 EuKg, (1) 
. 36 NdKg, (1) ms 

. 38 NdKg, (1) 

- 40 SmKg, (1) 
48 | SbKg,(1), SbKg, (1) PrKg, (1) 

. 52 EuKy, (1) 

. 62 SmKg, (1) 
. 64 SmKg_(1) 
66 | SnKg, (1) EuKa, (1) ’ 

. 68 PrKg, (1) 

. 70 Pr Kg, (1) 

. 80 CeKg, (1) 

.82 | I[Ke,(1) SmKq, (1) 

.86 | SnKg,(1), SnKg,(1) 

. 90 PmKg (1), PmKg (1 
92 | Tex, (1) a, | @;{1) 
94 SmKq,(1) 

. 02 CeKg, (1) 

. 04 CeKg, (1) NdKg, (1) 
. 06 InKg, (1) 

.14 LaKg, (1) 

. 16 Pm Ka, (1) 

. 18 TeKor, (1) 

.24 | InKg, (1) 

.26 | InKg,(1) Pm Ka, (1) NdKg, (1) 
.28 | TeKe,(1) NdKg, (1) 
. 36 LaKg, (1) PrKyg,(1) 
. 38 LaKg,(1) 

. 42 EuKa, (1) 
.46 | CdKg (1) Nd Ke, (1) 

. 50 BaKg, (1) 

.56 | SbKe, (1) 

. 58 EuKe, (1) 
. 60 NdKex, (1) PrKy, (1) 
. 62 PrKg, (1) 


.66 | SbKa,(1), CdKg, (1) 
.68 | CdKg,(1) 


Google 


TABLE 7. - Degrees 20 for characteristic K_and L spectral lines when using the 
three analyzers, NaCl, LiF, and Quartz (Con.) 


9.72 Ba Ky, (1) CeKg,(1) 
. 74 BaKg, (1) 
. 76 Sm Koa, (1) 
. 82 PrKq, (1) 
. 88 CsKg (1) 
. 90 SmKoa, (1) 
. 92 AgkKg (1) 
. 96 PrKa (1) CeKg, (1) 
. 98 SnKo, (1) CeK g,(1) 
.08 | SnKo,(1) 
.10 | AgKg, (1) LaKg,(1) 
12 CsK,g, (1) PmKa, (1) 
14 | AgkKg,(1) CsKg, (1) 
. 20 CeKa, (1) 
. 26 PmKg,(1) 
32 CeKoa, (1) 
34 LaKg, (1) 
. 36 LaKg, (1) 
.38 | PdKg,(1) 
.42 | InKa, (1) 
.46 | Eukg (2) 
48 NdKe, (1) 
. 50 Ba Kg, (1) 
52 InKg,(1) 
. 58 La Kg, (1) 
.60 | PdKg (1), PdKg (1) 
. 62 . NdKe, (1) 
.72 | EuKg, (2) IKg,(1), LaKg,(1) 
. 76 EuKg,(2) BaKg (1) 
. 78 BaKy, (1) 
. 84 SmKg, (2) 
. 86 PrKe,(1) 
- 90 RhKg, (1), CdKg, (1) 
92 Cake, (1) 
- 96 IKg, (1) 
. 98 CdKg,(1) IKg, (1) 
00 PrKg,(1) 
02 BaKe,(1) 
.10 | RhKg, (1) 
.12 | SmKg, (2), RhKg, (1) BaKa,(1) 
14 SmKg, (2) 
. 16 TeKyg, (1) 
. 18 . CsKg (1) 
22 Cskg, (1) 
28 CeKa,(1) 


Google 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and Quartz (Con. 


11.38 | AgKe, (1) 


42 TeKg (1), TeKg,(1) CeKe,(1) 
.44 | RuKg, (1) CsKg,(1) 
.48 | AgKa,(1), PmKg (2) 
PmKeg, (2) 
. 56 CsKq,(1) 
. 64 SbKg, (1) 
.66 | NdK,, (2), RuKg (1), 
RuKg, (1) 
. 70 La Ko, (1) 
. 84 La Ka, (1) 
. 86 IKg, (1) 
. 90 SbKg (1), SbK, (1) 
.92 | PdKa, (1) . 
.94 | NdKg, (2) 
.98 | NdKg, (2) 


12. 00 PdKq,(1) 
. 02 TcKg, (1) 
. 08 PrKg, (2) 


. 12 IKg, (1) 

.14 IKg, (1) 

.16 | EuKe,(2) SnKg, (1) Ba Ka, (1) 

.24 | TcKg, (1) 

. 30 BaKa, (1) 

.34 | EuKg,(2) 

. 36 TeKg, (1) 

.38 | PrKg, (2) IKa, (1) 

.42 | PrKg,(2) SnKg (1) 

. 44 SnKg, (1) 

.50 | RhKa, (1) IKa,(1) 

.52 | ULy,(1) 

.56 | Cekg, (2) 

.58 | RhKe,(1), SmKe, (2) 

. 64 MoKg, (1) TeKg, (1), TeKg (1), 

CsKa, (1) 

.72 InKg, (1) 

. 78 Sm Ka, (2) 

. 80 CsKaq,(1) 

.86 | Cekg (2) 

.88 | CeKg,(2), MoKg, (1), SbKg (1) 
MoKg, (1) 

. 90 PaLy (1) TeKg, (1) 

. 98 InKg (1) 


Google 
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TABLE 7. 


LaKg, (2) 
Pm Ka, (2) 
RuKo, (1) 
RuKo,(1) 
PmKe, (2) 


ThLy, (1) 
CbKg,(1) 
LaKg, (2) 
LaKkg, (2) 


NdKoy, (2) 


CbKg, (1), Bak g (2) 


CbK 4(1) 


NdK,,(2) 
TcKe, (1) 


TcKor(1) 
BaKg, (2) 
Bakg, (2) 
Pr Koi, (2) 
zrKe,(1) 
CsKg, (2) 


Pr Ko,(2) 


ZrKg, (1), ZrKg,(1) 


CskKg, (2) 


MoKa,(1), CsKg, (2) 


ULg, (1) 


Moe, (1), CeKy (2) 


ULg, (1) 


(So 


- Degrees 20 for characteristic K_ and L spectral lines when using the 


three analyzers, NaCl, LiF, and Quartz (Con.) 


LiF 


InKg, (1) 
TeKa, (1) 


CdKg,(1) 


SbKax, (1) 


SbKa{1) 
CaKg, (1) 
Cdk g,( 1) 


Agkg,(1) 
SnKq, (1) 


SnKay, ( 1) 
Agk,, (1) 
Agkg, (1) 


PdKg.(1) 
InKe, 1) 


Quartz 


27 


SbKg, (1), SbKg,(1) 


SnKg._( 1) 


1Kox, (1) 


rie} 


InKg,| (1) 


TeKe, (1) 


InKg, (1) 
InKg, (1) 
TeKy (1) 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and Quartz (Con.) 


14. 70 EuK g, (2) CdKg (1) 
.74 | CeKy (2) 
76 “ InKa, (1) 
.84 | YKg (1) 
. 86 . SbKq (1) 
. 88 PdKg (1) 
. 90 PdKg,(1) 
.92 | Pabg,(1) 
00 CdKg,(1) 
02 SbKa,(1) 
04 CdKg (1) 
. 08 EuKg (2) = 
10 | Y¥Kg,(1), ¥Kg,(1), 
La Key, (2) 
.12 | PaLg (1) EuKg (2) 
.20 | CbKy (1) 
22 SmKg, (2). 
.24 | ULg,(1) 
.30 | LaKa,(2), NbKg,(1), RhKg,(1), CdKoy, (1) 
IK g,(2) 
.38 | ThLg,(1), ULg, (1) 
40 Agkg (1) 
42 CdKg (1) 
50 SnKey, (1) 
.60 | ThLy (1) RhKg,(1) 
62 RhKg,(1), SmKg, (2) 
.64 | IKg@ (2) SnKx (1) 
° 65 SmKg, (2) 
.68 | IKg,(2) 
.70 | Palig (1), BaKe, (2) 
.72 | StKg (1), Euke (3) Agkg, (1) 
74 Agkg, (1) 


.78 | PaLg,(1) 
.88 | Baka, (2) 


. 94 TeKg, (2) 

.96 | SrKg, (1) 

. 98 SzKg,(1) 

. 00 AgKey,(1) 

. 04 ZrKea,(1) 

. 06 RuKg, (1) 

.08 | ULg.(1) 

~12 ZrKq,(1), Eukg (3) AgKa,(1) 

.14 PmKg (2), PmKg (2) PdKg, (1) 

18 | ThLe,(1), Thhg,(1), : InKg, (1) 
Eukg,(3) 


Google 
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- Degrees 20 for characteristic K and L spectral lines when using the 


three analyzers, NaCl, LiF, and Quartz (Con.) 


SmKg, (3) 
TeKg,(2), TeKg, (2), 
CsKg, (2) 


UL» (1) 


Pal (1) 
CsKo, (2) 
BiLy, 4) 
SbKg, (2) 
RbKg, (1) 


SmKg, (3) 
SmKg, (3) 


Thlg, (1) 
rh RbKg (1), 


PaL,, (1) 

¥ Koy, ( (1) 

Sbkq (2), SbK g.(2) 
PbLy, (1) 


PmKg, (3), PmKg, (3) 


Snkg_(2) 


ThL,(1) 


NdKg, (3) , 


1Koy, (2) 


Google 


LiF 


RuKg (1), NdKg, (2) 


RuKg, 1) 


Pd Key, (1) 
NdKg (2) 
NdKg, (2) 
PdKa,(1) 
TcKg< 1) 


Prkg (2) 


EuKey,(2) 


TcKkg, (1) 


EuKg,(2) 
Prkg,(2) 


Prkg, (2) 


RhKy (1) 
ULy, (1) 
CeKg, (2) 


RhKa,(1), SmKq,(2) 


Quartz 


Eukg, (2) 


InKet, (1) 


PdKg, (1) 
PdKg, (1) 


Eukg (2) 


EuKe, (2 ) 


29 


RhKg,(1), Cd Koy, (1) 


CdKoy,(1) 


RhKg, (1) 


RhKg,(1), SmKg (2) 


SsmK6, (2) 


30 


18. 
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TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 


three analyzers 


TILy, (1) 


Snkg, (2) 
SnKg, (2) 


Sr Keay, (1), IKy (2) 
Sr Ko, (1) 
NdKg (3) 
NdKg (3) 


InKg, (2) 
PrKg,(3) 
EuK,g, (3) 


TeKo,, (2) 


InKg, (2), EuKg (3) 
ULa, (1), nkg(2) 
TeKa,(2) 

PrkKg, (3) 
Prkg,(3) 


BrKg_(1) 

ULes(1) 

Cekg, (3) 

RbKq, (1) 

AuLy, (1), SmKo,(3) 
RbKgW(1), CdKg,(2) 
Paloy,(1), Brkg (1) 
BiLg,(1) 

SbKq, (2) 

Sm Koy, (3) 


Pa Ley, (1) 


Google 


NaCl, LiF, and 
LiF 


Mok, { ] ) 


SmKo,,(2) 
Cekg (2) 
Mokg, (1) 


MoKg,(1), CeK, (2) 
PaLy (1) 3 


LaKg (2) 
Az 

Pm Kg, (2) 

RuKg (1) 


PmKex (2) 


ThLy, (1) 
CbKy,(1) 
LaK g, (2) 


LaKg,(2) 


NdKex (2) 


CbKg4,(1), BaKg, (2) 
CbK4,(1) 


NdKe(2) 
TcKg,,(1) 


artz 


Con. 


Quartz 
AgKg (1) 
RuKg, ( 1) 


AgKa (1) 
PmKg, (2), PmKg (2) 


RuKg (1), NdKg (2) 
RuKg (1) = 


PdKey, (1) 
NdKg (2) 


NdKg, (2) 
PdKaJ{1) 
TcKga(1) 


PrK,,(2) 


EuKa, (2) 


TcKg (1) 


EuKa,(2) 
Prkg, (2) 
PrKg,(2) 
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20. 


Cekg, (3) 
CeKg, (3) 
SbKe3(2), CdKg (2) 
CdKg,(2) 
Bilg (1) 
TcKa (1) 
BiLg, (1) 
Thley, (1) BaKg (2) 
PtL y (1) BaKg,(2) 
La Kg, (3) 
PmKg, (3) 
Pr Kay, (2) 
ThLe,(1) ZrKe,(1) 
Pblg,(1) 
Cskg, (2) 
Agkg, (2), PmKq,(3) 
Bilg,(1) 
PrKa,(2) 
SeKg_ (1) 
SnKay, (2) 
PbLg, (1), PbLg. (1) 
LaKg (3) ZrKg, (1) 
ZrKg(1) 
LaKg, (3) 
SnKo, (2) 
IrLy, (1) 
SeKg (1) 
BiL,g, (1), Ag (2) CsKg (2) 
i om MoKg, (1) 
Agkeg,(2), NdKa (3) 
CsKg,(2), ULg,(1) 
BaKg,(3) 
T1Lg (1) 
3 MoKey{1), CeKx,(2) 
PbLg,(1) 
NdKqa, (3) 
TlLg (1) ULg (1) 


Google 


Con. 


Quartz 


ULy, (1) 
CeKkg (2) 


RhKg,(1) 
Sm Key, (2) 


MoKg,{ 1) 


SmKoa,,(2) 


Cekg (2) 


31 


MoKg, (1), MoKg, (1) 


CeKg,(2} 
PaLy, (1) 


LaKg, (2) 
PmKy, (2) 


Ruka ( l ) 


RuKoa,(1) 
PmKq,(2) 


ThLy (1) 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 


21. 


22. 


Google 


three analyzers, NaCl, LiF, and Quartz (Con. 
72 NbKg, (1) 
74] TlLg (1) CeKa, (2) 
78 Lakg, (2) 
84 PdKg, (2) LaKg (2) 

. 86 PbLg,(1) 

. 88 Y¥Kg,(1) 

. 90 Ba Kg, (3) 

~ 92 InKar, (2) 

. 94 OsLy (1), BaKg, (3) 

. 98 Palg,(1) 

00 Eukg, (4) 

. 04 Nd Koy (2) 
10 Hgl,(1), PrKy, (3) CbKg (1), BaKg (2) 
12 InKor,(2) CbKg,(1) 
20 CsKg, (3) 

24 TlL (1) YKg, (1) 

26 | Hele, (1), BrKe,(1) ¥Kg,(1), Lake, (2) 

28 PdKg, (2) Palg (1) 

30 PdKg,(2) 

34 Br Ka, (1) NdKx (2) 
36 | AsKg,(1) 

. 38 Prk, (3) 

. 40 C bKay,(1) TcKa,(1) 
44 Hg Lg, (1) UlLg,(1) 

46 Tllig@ (1) 
52 CoKy(1), La Kg (2) 
54 IKg (2 TcoKe {1) 

. 56 Eukg,(4) 

. 60 Bakg, (2) 

. 62 AsKg,(1), EuKg,(4) 

. 64 Bily (1) ThLg,(1), UL, (1) 

. 66 - BaKg (2) 

.68 | ReLy, (1) . 
74 CsKg, (3) 

. 78 CsKg,(3), SmKg, (4) 

. 80 UL? 1) 

. 82 PrKg (2) 
84 AuLg,(1) 

88 AuLg,(1), RhKg, (2), 
CdKa,(2) ZrKg,(1) 

. 90 High gl), CeKa, (3) 

. 94 Thlg, (1) Cakg (2) 
02 IKg,(2) 

. 06 Hglg.(1), CdKy (2) IK@,(3) 

08 PaLg,(1) 
10 SrKg,(1), Ba Kg, (2) 


22. 


23. 


33 


TABLE 7. - Degrees 20 for characteristic K_and L spectral lines when using the 
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Aulg (1) 
CeKg (3) 


RhKg, (2) 
SmKg, (4) 
PbLy (1), RhK~ (2) 


SmKg, (4) 
WLy, (1) 


PtLg,(1) 
PtLg,( 1) 
SeKey, (1) 


AuLg (1) 


SeKo,(1) 
AuLg,(1) 


Laka (3) 


ThL, (1) 
GeKg (1) 
AgKa, (2) 
PtLg, (1) 


RuK g,(2) 


| LaKora(3) 


IKg, (3) 
PmK,,(4), PmKg 
T1Ly (1), AgKer,(2) 
GeKg, (1) 


IrLg,(1) 
TaL y,(1) 


IrLg,( 1) 
PtLg,(1) 


Google 


(4) 


Eukg (3) 


Palg, (1) 


BaKa, (2) 
TeKg,(2) 


SrKg,(1) 
SrKg, (1) 


ZrKq,(1) 
UL¢,(1) 

ZrKe{1), EuKg (3) 
ThLg(1), ThLg(1), 


Euk g (3) 


SmKg,(3) 


TeKg, (2), TeK, (2) 
CsKo,(2) 3 


UL»(1) 
Palg,( 1) 
CaKg (2) 


Billy, (1) 


Quartz 


PrK, (2) 


Z 


ZrKg, (1), 2rKg (1) 


Cek,(2) 
MoKa, (1) 
CaKg,(2), ULg,(1) 


MoK, (1), CeK, (2) 


Ulyg (1) 


CeKa,(2) 


YKg,(1) 


al 


Palg,(1) 
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TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and Quartz (Con.) 


24. 


Bilg:, (1), PtLg,(1) 
RuKg, (2), NdKg, (4) 


RuKg, (2) 


Kg, (3) 


1K@;(3) 
Bile, (1), BaKec,(3} 


IrLg (1) 


Hg Ly (1) 


Ba Kes, (3) 
Pd Kox, (2) 
OsLe,(1) 
TeKg,(3), NdKg (4) 
PbLex,(1) 
AsKe,(1), NdKg, (4) 
IrLg,(1) 
HfLy, (1), IrLg,(1) 
AsKa,(1), PdKg,(2) 
TcKg,(2) 
Pola {1) 


Prkg,(4) 

EuKex,(4) 

GaKg,(1) 

Osle (1) 

TeKg, (3), TeKg (3) 
CoKu(3) 2 
TcKg, (2) 


RelLg,(1) 
Tl Leg, (1), GaKg (1) 


Google 


LiF 


SbKg, (2) 
RbKg., (1) 


Sm Kg, (3) 


SmKg,(3) 


RbKg(1), Thlge(1) 
RbKg{1), ¥Koy (1) 
PaL,» (1) 


¥Ka,(1) | 
SbKg, (2), SbKg. (2) 


PbLy, (1) 


PmKg, (3), PmKkg,(3) 


Snkg, (2) 


ThLy, (1) 


NdKg (3) 


Quartz 


¥Kg (1) 


Y¥Kg,(1), Laky,(2) 
PaLg (1) 


CbKex,(1) 
ULg (1) 

NbKq,(1), LaKey(2} 
Kg (2) a 
ThLg{1), ULg,(1) 


ThLg (1) 


IKg, (2) 
IKg,(2) 

Palg{1), BaKa,(2) 
SrKg\ 1), Eukg (3) 


Palg(1) 


TABLE 7. 


25. 
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- Degrees 20 for characteristic K and L spectral lines when using the 


three analyzers, NaCl, LiF, and Quartz (Con.) 


EuKy 4(4) 
CsKq,(3) 


Prk, (4) 
TlLov, (1) 
PrKg,(4) 
ReLg, (1) 
LuLy, (1) 
SbK 4, (3) 


RhKoy, (2) 
ULy (2) 


CeKg, (4) 


RhKor,(2) 
SmKay, (4) 


ReLg, (1) 
Moka, (2) 


PtLy (1) 
Wg, (1) 


Re Lig, (1) 
SbKg, (3), SbKg, (3) 
Fig Lex, (1) 


GeKex, (1), SmKa,(4) 
GeKoy,(1) 

WLg,(1), CeKg (4) 
MoKg (2) 


MoKg,(2), CeKg,(4) 
PaLy (2), YbLy (1) 


Google 


LiF 


IKe, (2) 
TIL y, (1) 


SnKkg, (2) 
snk. (2) 


SrKe, (1) 
1Kex,(2) 
SrKq,(1), NdKg (3) 


Nd Kg, (3) 


InKg,(2) 
Pr Kg, ( 3) 


EuKa, (3) 
HgLy,(1) 


Te Koy (2) 


Quartz 
BaKg (2) 
SrKg (1), TeKg (2) 
SrKg,(1) 
Zx Koy, (1) 


ULg,(1) 


Zr Koy, (1) 
Eukg (3) 


eae ThLg(1), 


SmKg,(3) 
TeKg, eh TeKg{2), 
CaKx, (2 


UL» (1) 


CaKo (2) 


BiLy, (1) 


RbKg(1), SbKg(2) 
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27. 


TABLE 7. - Degrees 2@ for characteristic K and L spectral lines when using the 


three analyzers, NaCl, LiF, and Quartz 


Aulg,, (1) 
Snkg,(3) 


La Kg, (4) 

WL,(1) 

Pm Ko, (4) 

IrL, (1), ZnKg, (1) 
TaLg,(1), EuKg, (5) 


RuK,,, (2) 


AuLor(1) 
Wlsg, (1) 


ZnKg,(1), Ruka, (2) 


PmKa, (4) 
IKa,(3) 
What 1) 


ThLy, (2), SnKkg, (3) 
TaLgé,(1), SnKg,(3) 
CbKg,(2) 


LaKg, (4) 
PtLy, (1) 
1Kox9(3) 
LaKe,(4) 
TmLy, (1) 
BiL, (1) 
Eu 8,(>) 


Eukg,(5) 
PtLax( 1) 


Google 


LiF 


InKg (2) 

EuKex, (3) 

Ink, (2), Ulex, (1) 
TeKa,(2) 

Prkg (3) 


PrKg, (3) 


BrKg, ( 1) 
ULex,(1) 


CeKg,(3) 
RbKq, (1) 


AuLy (1), SmKay, (3) 


RbKox,(1) 
CdKg (2) 


BrKg (1), PaLez,(1) 


Big, (1) 


SbKoxc, (2) 
SmKq,,(3) 


Pa Loy, ] ) 


Con. 
Quartz 


SmKg (3) 
SmKg, (3) 


RbKg(1), YKo,(1), 
ThLg, (1) 
RbKg,(1), PaLy(1) 


Y¥ Ky, (1) 
SbKg, (2), SbKg,(2) 


PbLy, (1) 


PmKg (3), PmKg, (3) 


Snkg, (2) 


ThL»(1) 


TABLE 7. - Degrees 20 for characteristic K_and L spectral lines when using the 
three analyzers, NaCl, LiF, and Quartz (Con. 


27. 


28. 


Google 


20 Hil, (1) 
ibe TaLyg (1), NdKa, (4) 
. 26 CeKg (3) 
. 30 Tale, (1), Ba Kg, (4) 
. 32 CbKg, (2), SmKg, (5) SbKa, (2), CeKg, (3) NdKg, (3) 
. 34 CbhKg,(2) CdKg, (2) 
. 38 InK , (3) CdKg,(2) 
. 40 BiLg, (1) 
. 50 Ga Ka, (1) Bilg,(1) 
52 Th Lox, (1) 
. 56 PtLy, (1) 
. 58 Ga Kg, (1) IKoc,(2) 
. 60 Tale,(1) Tilly, (1) 
. 62 NdKor,(4) 
. 66 La Kg, (3) 
. 70 PbL) (1), TcoKey (2) Pm Ka, (3) Snkg (2) 
72 Ir Lex, (1) 
. 74 SnKg,(2) 
. 76 Hflg,(1) 
. 78 Te Ko, (3) 
. 86 TcKe,(2) ThLo,(1) Sr Key, (1) 
. 88 IKe (2) 
. 90 Pblig,(1) 
. 96 Ir Loe (1) 
. 98 InKg (3), Bak, (4) 

00 SrKo,(1), NdKg (3) 
. 02 Er (1), In (3), 

Snitl (5) “4s 

. 04 Ba Ka, (3) Agkg,(2), PmKoy,(3) 
. 08 TeKe,,(3) NdKg, (3) 
. 10 SmKg, (5) 

12 Lulg, (1) 
.14 BiLa<1) 

20 Hilg,(1), HflLe.(1), 

Re L»(1) 

22 SeKg, (1) 
. 26 Pr Kez, (4) SnKgy, (2) 
. 30 PbLg, (1), PbLg,(1) 
. 34 Cukg,(1), ZrKg, (2) LaK (3) InKg, (2) 
. 36 PrKg, (3) 
. 40 CsKg,(4) LaK,,(3) 
. 42 TIL) (1) 
OL SnKq, (2) EuKe, (3) 
. 54 Cukg, (1) IrLy, (1) Hg Ly, (1) 
. 56 Os Le, (1) 
. 58 HfL,,(1) SeKg, (1) 
. 62 BiLa(1) 
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29. 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and 


CdKg, (3), PrKa, (4) 


Lulg,(!) 
Os Lex, (1) 
ZrKe, (2) 
ZrKg,3(2) 


PmK,4,(5), PmKg,(5) 


SbKox, (3) 


YbLg,(1) 

HoLy, (1), Cskg (4) 
LuLg,(1) 

MoKox, (2) 

Ulya,(2), CaKa,(4) 
WL»(l), HgLz (1) 
Luly, (1) 

SbKq,(3) 

CdKe, (3) 

CdKa,(3) 
MoKer,(2), CeKec,(4} 


NdKg,(5) 
Re Le, (1) 


ZnKey, (1) 


ZnKor,( 1) 
ULg, (2), Lube, (1) 


Re Lox. ( 1) 
CeKa,(4) 


YbLig,(1) 


YKg, (2) 


Google 


LiF 


Agkg, (2) 
Agkg,(2), NdKo, (3) 


BaKg_(3) 


TlLg,(1) 


PbLg,(1) 
Nd Koy,(3) 


Tl Le,( 1) 


Tle, (1) 


PdKg, (2) 
PbhLg,.(1) 
BaKkg, (3) 


InKey, (2), BaKe,(3) 
Os Ly, (1) 


EuKg, (4) 


Hglg,(1), PrKex, (3) 
InKerl2) 


Br Ke, (1), HgLg,(1) 


artz (Con. 


Quartz 


TeKox, (2) 


InKa, (2) 
EuKe,(3) 
InKg,(2), Ulg, (1) 
Te Kora (2) 

PrKg (3) 


Prkg,(3) 


Br Kg, ( 1) 
ULex,(1) 


CeKg,(3) 
RbKex, (1) 


AuLy (1) 
SmKq, (3) 


RbKox,(1), CdKg (2) 


BrKg (1) 
Pa Le,(1) 


Bil, (1) 


SbKe, (2) 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers 


AuL, (1) 
Agkg (3) 


Tmlg, (1) 
Palg, (2) 
NdKg (5) 


NdK g, (5) 
TaLy (1) 
SnKa, (3) 
DyL nf (1) 


YbLg, (1) 
WLloa,(1) 


Y¥Kg, (2) 
YKg,(2) 
LaKg, (4) 


PaLg, (2), PrKg, (5) 


SnKoy,(3) 
W Lo, (1) 


Nika, (1) 


YbLg, (1), Agkg, (3) 


NbKq,(2), EuKey, (5) 


Agkg (3) 


UlLg, (2) 


PtL) (1) 


Nikg (1), NbKe& 
IKg (4), LaKo,(4) 


TmL¢, (1) 


Google 


LiF 


PdKg (2) 
Pakg, (2) 
Br Ka, (1) 
AsKg, (1) 
Pr Ko,(3) 
HgLg (1) 


T1L 6, (1) 


EuKg (4) 


AsKkg (1), Eukg, (4) 


BiL, (1) 
Rely, (1) 


CsKg (3) 


Cskg, (3), SmKg (4) 


UL, (1) 
Aulg,(1) 


RhKg, (2), CdKex, (3), 


Aulg (1) 
CeKoy, (3) 
Hg lg, (1) 


NaCl, LiF, and 


Con. 


Quartz 


SmKex, (3) 


Pa Loe ,(1) 


Cekg (3) 
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SbKy,(2), CeKg,(3) 


CdKg, (2) 
CdKg, (2) 
BiLg (1) 


Bilg (1) 
Thle,(1) 


Ptly, (1) 


La Kg, (3) 


ThLov,( 1} 


PbLg,( 1) 


32. 


TABLE 7. - Degrees 2@ for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and 


UL 4, (2) 
Thlg, (2) 


Erlg (1) 
Tm Le (1) 


EuKy,(5) 
Tale, (1), PrKg (5) 
Hf Lip, (1) 


Prkg,(5) 


TbLy,(1), Thly (2), 
Tm Lg, (1) 
PdKg, (3) 
Ta Lo (1) 


IKg, (4) 

InKa, (3) 

IKg, (4) 

Palg (2), BaKoy (4) 
CuKa,(1), CeKg, (5) 
SrKg,(2), EuKg, (6) 

TmLg¢,(1), CuKa,(1) 
SmKx,(5) 


Palg,(2) 


Ink, (3) 


Ba Ke, (4) 


Er Lg@,(1) 
PdKg, (3) 
PdKg,(3) 


TeKg,(4) 
SrKg, (2) 
Holg, (1), Erlg (1), 
SrKg, (2) 
SmKx_(5) 


Google 


LiF 


CdKq, (2), Hela (1) 


Aulg (1) 


Ce Kox,(3) 


Pa L) (1) 

RhKg (2) 

RhKg, (2), PbL,(1), 
SmKg, (4) 


SmKg,(4) 


WLyg,(1) 


Ptlg, (1) 


PtLg, (1) 
SeKoy, (1) 
AuLg,(1) 
SeKoy,(1) 
AuLg,(1) 
La Ke, (3) 


ThL, (1) 


GeKg (1) 


Ag Kx, (2) 
Ptlg (1) 


artz (Con. 


Quartz 


Agky, (2), Pm Koz, (3) 


Bile (1) 
SeKg, (1) 
SnKoe, (2) 
Pblig (1), Pblg, (1) 


LaKg, (3) 
La Kg, (3) 


SnKox,(2) 
IrLy, (1) 
SeKg, (1) 
Bilg,(1) 


Agkg (2) 
Agkg,(2), NdK, (3) 


BaKg, (3) 
T1Lig, (1) 


Pbhlig (1) 


NdKe, (3) 


TlLg, ( 1) 
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TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and 


33; 


Zr Ka (2) 


UL¢,(2), LuL, (1) 
Cekg (5) 
Aflex(1), ZrKa,(2) 
EuKg, (6) 

Cekg,(5) 


Eukg,(6), ErLg, (1), 
Thlg (2), Thhg (2) 


GdLy (1) 


SmKg_ (6) 
Erlg,(1) 
TeKg, (4), TeKg (4) 
CsKe (4), Lakg (5) 


PmKy,(5) 


RhKg (3), CdKx, (3) 
UL» (2) 


Palg, (2) 

CdKy,(3) 

LuLex, (1) 

Holg,(1), Cs Kx, (4) 
Cokg, (1) 

Hol ¢,(1) 

Dy Lg, (1) 

Pm Ka, (5) 

BiLy, (2) 


Lu Lox,(1) 
Rel) (1) 


Google 


LiF 


Rukg,(2) 


La Kex (3) 
IKg2(3) 
AgKa,(2), T1L, (1) 


PmKg,, (4), PmKg, (4) 


Geky (1) 


Ir bg, (1) 


TaLy, (1) 


IrLg.(1) 
PtLg(1) 
PtLg, (1) 
BiLex,(1) 


RuK g,(2), NdKg (4) 
RuKg (2) 
3 


IKg (3) 
IKg, (3) 


Bile, (1), Baka, (3) 


IrLg, (1) 


Con. 


Quartz 


TIL (1) 


PdKg, (2) 
PbL yg, (1) 
Bakg, (3) 


In Koy, (2) 
OsLy,(1), Bakg.(3) 


Eukg, (4) 


Hel, (1), PrKx, (3) 
InKe, 2) 


CsKg,(3) 


BrKq,(1), TlLg (1) 
Hglg,(1) 
PdKg (2) 
PdKg (2) 


BrKqy,{1) 
AsKg, (1) 


PrKo,(3) 


Hglig, (1) 
T1Lg.(1) 
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34. 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and Quartz (Con.) 


SbKg_ (4) 


RbKg, (2) 
YbdLy(1) 


RhKg, (3) 
SmKy, (6) 
RhKg,(3), LaKg (5) 


LaKg,(5), SmKg, (6) 


Holg, (1) 


Thlhg,(2) 

EuKy, (1), RbKg, (2), 
¥Kex, (2) 

Holg!), NiKg,(1), 
RbKg,(2) 

PaLy»(2), NdKe, (5) 


Nikeca(1) 
Ba Kg, (5) 


¥Koi,(2) 


SbKg, (4), SbKg,(4) 
YbLcx, (1) 


WL, (1), AgKey, (3) 
PbLy, (2) 

NdKe,(5), TbLg, (1), 
YbLe(1) 


Rukg, (3) 


Google 


LiF 


HgL,, (1) 


Ba Ko, (3) 
PdKx,(2), Oslg,(1) 
TeKg, (3), NdKg, (4) 
PbLa,(1) 
AsKa,(1), NdKg,(4) 
Hf Ly, (1) 
IrLgy(1), PdKey, (2) 


AsKar,( 1) 
TcKg, (2) 


PbLeea(1) 
Prkg, (4) 


EuKg, (4) 
Gakg | 1) 


Oslg (1) 


TeKg (3), TeKg,(3) 
CsKa, (3) 
TcKg (2), AuLy (1) 


Quartz 


Eukg, (4) 


AsKkg, (1) 
EuKg,(4) 
BiL,,(1) 


ReLgy, (1) 


CsKg (3) 


SmKg, (4) 
CsKg, (3) 


UL) (1) 

Aubg, (1) 
RhKg, (2), CdKe,,(2), 
Aulg, (1) 


CeKg, (3) 
Hgl@,(1) 


CdKe(2), Hglg, (1) 


Aulg (1) 


CeKa,(3) 
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TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 


three analyzers, NaCl, LiF, and Quartz (Con. 


34. 90 AgKa, (3) 
92 RhKg, (2), PaL, (1) 
.94] PmKg (6), PmKg, (6) ReLg,(1) 
96 GaKg,(1), TlLex, (1) RhKg,(2), PbLin(1), 
SmK, (4) 
35.00] TmL, (1) 
06 SmK g,(4) 
12 EuKa, (4) 
16 | Snkg,(4) 
18 Bakg,(5) Cs Ky, (3) WLy, (1) 
.24| BaKg (5) PrKg (4) 
.28 | ThL, (2) PtLg,(1) 
30 | DyLg,(1) TI Loy, (1) 
32 PrKg ,(4) 
34 Rel g,(1) 
. 36 PtLg, (1) 
. 38 SeKo, (1) 
42 LuLy, (1) 
44 SbKg, (3) AuLg,(1) 
46 | RuKg (3) 
50 Rukg,(3) 
52 | DyLgy(1) SeKo,(1) 
54 | PrKoy, (5) RhKg (2) 
.58 | NdKg (6) AuL@,(1) 
. 62 ULy, (2) Lake, (3) 
.66 | SmLy,(1), Tm, (1) 
70 | TaLy (1) 
72 | Cakg (5) CeKg, (4) ThL, (1) 
78 RhKa, (2) GeKg, (1) 
.80 | IKex(4) Sm Ker, (4) 
.84| TiLy,(2) AgKex,(2) 
88 | TmL&.(1) ReLg, (1) Pt (1) 
.96 | TbLg,{l), Sn Kg (4) Hg Lec (1) 
. 98 RuKg, (2) 
36. 00 MoKg, (2) 
. 02 SnKg,. (4), Pr (5) PtLy, (1) 
06 Garg, (1) "eg WLg, (1) 
08 | TbLg,(1) La Kor, (3) 
. 10 IKg, (3) 
14 AgKa,(2), T1Ln(1) 
16 | SrKq, (2) PmKg, (4), PmKg,(4) 
18 GeKg (1) 
.20 | IKex,(4) 
26 ReLg,(1) 
28 SbKq (3), SbKg,(3) 


Google 
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37. 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and 


FeKg (1), PdKe, (3) 
ErLn (1), Sr Ka, (2) 
NdKg (6) 


NdKg, (9) 


PdKox,(3) 
TcKg,(3), CaKg (5) 


CsKg,(5) 
TbLg (1) 


InKg, (4) 
HfL? (1), Prkg, (6) 
Er Lex, (1) 
TbhL4,(1) 
CeKa, (5) 
CoKoy (1) 


EuKo,(6) 


HgLy, (2), CoKer,(1) 
Er Log, ( 1) 


TcKkg (3) 
TeKox, (4) 


GdLg (1) 
CeKo,(5) 


EuLg,(1) 


GdLg,(1) 


Google 


LiF 


Hg Lex, (1) 
Ge Ka, (1) 


GeKo,(1) 


ReLg, (1) 


W Lag, ( 1) 
Cekg, (4) 


MoKg (2) 
MoKa, (2) 
CeKg, (4) 


YbLy,(1), PaLy, (2) 


AuLle,( 1) 


Snkg,(3) 


La Kg, (4) 

W Lg, (1) 

Pm Koy, (4) 

ZnKkg (1) 
TaLg,(1), IrLy(1) 
Eukg,(5) 

RuKe, (2) 


Au Lex, ( 1) 


W Lg, (1) 


RuKex,(2) 


artz (Con. 


Quartz 


Irlg, (1) 
TaLy, (1) 
Ir Lg, (1) 
PtLg,(1) 
Ptlg, (1) 
BiLoy, (1) 


RuKg, (2), NdKg (4) 
RuK g (2) 


IK g (3) 
1K g,(3) 


BiLa,(1), BaKer, (3) 


IrLg, (1) 


HgLn (1) 


BaKa,(3) 


PdKg,(2), OsLg,(1) 


37. 


38. 
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TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 


three analyzers, NaCl, LiF, and Quartz (Con. 


60 ZnKg, (1) 
. 62 InKg, (4) 
.64 | EuKx,(6) NdKg, (4) 
66 | InKg, (4) TeKg, (3) 
. 68 ULe, (2) 
. 70 Pb Loy, (1) 
te TeKe, (4) Pm Ka, (4) 
. 74 IKex, (3) AsKg,(1), NdKg,(4) 
. 78 HoLn(1), PrKg, (6) WLg,(1) 
. 80 IrLg(1) 
. 84 HiLy,(1) 
. 86 Prkg, (6) PdK«,(2), Ir Lg, (1) 
. 88 AsKa,(1) 
. 90 SnKg, (3) TcKg (2) 
92 ThLy, (2) 
. 94 TalLg,(1) 
. 96 SnKg(3) 
. 98 LuL, (1) NbKg, (2) 

10 BrKg, (2), RhKg, (3) LakKg, (4) Pblxo(1) 
sie PtLla,(1) Prkg_(4) 
. 14 IKq,(3) 

. 18 HoLa, (1), ULy, (3) La Kg,(4) 
. 20 ULeax(2) TmLy,(1) 
. 22 GdLg, (1) 
. 24 BiL) (1) 
. 28 EuKg, (5) 
. 30 CeKg, (6) 
. 32 RbKa,(Z) 
. 34 EuKe, (4) 
. 36 GdLg(1), AuLy,(2), 

RhKa (3) 
. 38 La Kos,(5), SmKer, (6) 
. 40 EuKkg, (5) 
. 42 Gakg, (1) 
.44 | HoLes,(1) Osleg (1) 
. 46 Pt Lo2(1) 
. 50 RbKex,(2) 
« 52 CdKg (4) HfiLg, (1) 
. 54 Ta Lig, (1) 
. 56 NdKa, (4) TeKg, (3), TeKg, (3) 
. 58 MoKg, (3) CsKa, (3) 
-64 | Palsy, (2), BrKg (2) TcKg, (2), AuLw (1) 
. 66 Ba Kg, (4) 
. 68 CbhKg, (2), Talg, (1), 

SmK 4g, (5) 


Google 


46 


38. 


39. 


TABLE 7. - Degrees 20 for characteristic K_and L spectral lines when using the 


three analyzers 


Eulg, (1) 
Bilg,(2), IKg, (5), 
La Kec,(5) 
NdLy, (1) 


Sm Lg, (1) 
Eulg; (1) 


PalLe,(2) 


YbL) (1) 
Cekg, (6) 


DyL» (1) 

MokKg, (3) 

MoKg, (3) 
SbKa,(4), CeKg, (6) 
CdKg, (4) 

PaLy, (3) 

CdKg, (4) 

Bilg (2) 


BiLg,(2), MnKg (1) 


ThLex, (2) 


PtLy, (2) 


DyLe,(1), Kg (5) 
Eulg, (1) 
La Kg, (6) 


IK, (5) 


Google 


LiF 
CbKg, (2) 


InKg,(3) 


Ga Key, (1) 


Ga Kor, (1) 


Talg,(1), NdKo,(4) 


Tc Keg, (2) 
PbL) (1) 


Ir Li, (1) 
HfLg,(1) 


Te Ke, (3) 


TcKe,(2) 


Ir Ley,(1) 

BakKg, (4) 

InKg, (3) 

InKg,(3), ErLy, (1) 
Sm Kg, (5) 
BaKg,(4) 


Te Ka (3) 
SmK4,{5) 


LuLg, ( 1) 


NaCl, LiF, and 


Con. 


Quartz 


Relig, (1) 
GaKg (1), TlLe,(1) 


EuKor,(4) 
CsKq,(3) 


PrKg, (4) 


T1Lex(1) 
PrKg, (4) 
ReLg,( 1) 


LuLy, (1) 


SbKg, (3) 


RhKex, (2) 


ULy, (2) 


Cekg, (4) 


RhKox,(2) 
Sm Kx, (4) 


Re Lg (1) 


40. 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 


NaCl, LiF, and Quartz 


PmKax,(6) 
Ba Kex, (5) 
EulLg,(1) 


RuKey, (3) 


Thlea,(2) 
FeKa,(1) 


PbLg, (2) 
FeKo,(1) 


RuKoy (3) 


Sm Lg, (1) 


Agkg,(4), BaKo,(5} 


PmKa,(6) 


Bilg,(2) 
TmL) (1) 


TeKg, (5) 


ThLy, (3) 
SeKg, (2) 

PrLy, (1) 
SmLg,(1) 


SnKu, (4), NbKg, (3) 


PbLg (2), PbLg, (2) 


LaKg, (6) 


LaKg, (6) 


Google 


three analyzers 


LiF 


HfL, (1), HfLg, (1) 


ReLn (1) 
PrKqx,(4) 
ZrKg,(2) 


CuKg, ( 1) 


CsKg,(4) 


TIL, (1) 


Os Lo, (1) 


HfLg,(1), Cukg, (1) 


PrKa,(4) 
CdKg, (3) 


Lulg,(1), Os Lex,(1) 


ZrKg (2) 
Zr Kg, (2) 


Con. 


Quartz 


Hg La, (1) 
MoKg, (2) 


PtLy (1) 


Wg, (1) 


ReLg, (1) 


47 


SbKg,(3), SbKg, (3) 


Hg Lex,(1) 


GeKa, (1) 


GeKa,( 1 ) 


Relig, (1) 


WLe;' 1) 
CeKg (4) 


MoKg, (2) 


MoKg,(2) 
CeKg. (4) 


YbLg, (1), PaLy, (2) 


48 


41. 


42. 


TABLE 7. - Degrees 20 for characteristic K_ and L spectral lines when using the 
three analyzers, NaCl, LiF, and 


TbhLicx, (1) 


SnKox,(4) 
IrLy, (2) 

SeKg, (2) 
Tb Log, (1) 
BiLg,(2) 
Agkg, (4) 


AgKg, (4), NdKq,(6) 


Ba Kg, (6) 
CbhKg, (3) 
SmLg, (1) 
NbKg, (3) 


SmLgy(1), TlLig,(2), 


TeKg, (5), TeKg, (5) 


CaKa,(5) 


PbL,,(2) 


ErLq(1), NdKa, (6) 
T1Lg, (2) 


TcKex, (3) 
CaKa,(5) 


TlLg, (2) 


NdLa,(1) 


Google 


LiF 


Pm Kg, (5), PmKg,(5) 
SbKa,(3) 


YbLg,(1) 

CskKg (4), HoLy,(1), 
LuLg,(1) 

MoKex, (2) 

CsKg,(4), UL6,(2) 
WL, (1) 

Hgl, (1) 


LuLg, (1) 
SbKa(3) 
CdKg, (3) 


CaKg, (3) 


MoKox, (2), CeKox, (4) 
NdKg, (5) 


Re Les, (1) 
ZnKex, ( 1) 
Zn Ker, (1) 
Lula (1), Ug (2) 


Re Lex, (1) 


CeKay (4) 


artz (Con. 


Quartz 


AuLey, (1) 


SnKg, (3) 


LaKg, (4) 
WL, (1) 


Pm Koy, (4) 
ZnKg, (1) 
TaLg,(1), IrLa(1), 
Eukg, (5) 
RuKoy, (2) 


Aule,(1) 


WLe,(1) 


RuKe,(2) 
ZnKg,(1) 


Pm Ka,(4) 
1Kax, (3) 
WLe,{1) 


SnKg, (3), ThLy, (2) 
Ta Lg,| 1) 
SnK,(3) 
CbKg, (2) 


LaKg, (4) 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 


three analyzers, NaCl, LiF, and artz (Con. 


42, 34 Ptle, (1) 
.36 | TcKey,(3) YbLg (1) IKy,(3) 

. 40 Lakg,(4) 
.42 | SbKg,(5) TmLy (1) 
44 | PdKg, (4) BiL, (1) 

46 | Pblg (2) 

50 YKg, (2) EuKkg (5) 

52 Bakg (6) 

54 | Gdlox,(1) 

. 58 AuL) (1) 
.60 | BaKg,(6), CeLy (1), 
InK«, (4) 
.62 | GdLy (1) Agkg, (3) 
.64 | OsLy, (2) EuKg, (5) 
. 68 Tm Lg,(1) 

72 PaLlg, (2) PtLa,(1) 
-78 | GdLo,(1) NdKg, (5) HfLg,(1) 
. 80 Talg (1) 
. 82 NdKe (4) 
. 90 NdKg, (5) 

- 92 TaLy (1) 
. 94 BaKg, (4) 

96 | Hglg,(2), PrKa, (6) SnKa, (3) CbKg (2), Talg,(1), 

Ssmkg, (5) 
.98 | InKa,{4) Dy Ly, (1) 
43. 00 CbhK (2) 

06 | ZrKg, (3) YbLg (1) 

08 W Lex, (1) InKg,(3) 

18 CsKg, (6) 

24 | Tile, (2) YKg (2) Ga Ke, (1) 

28 | Helg,(2), BrKey (2) Y¥Kg;(2) 

30 La Ka, (4) 

34 | PdKg (4) PaLg, (2), PrKg_ (5) 

36 SnKg (3) 

.38 | PdKg,(4) Ga Ke, (1) 
.40 | CrKg,(1) 
.42 | HoL, (1), SbKg, (5), 

SbK 4, (5) 

44 WLe,(1) Tala(1), NdKo,(4) 

46 | BrKa,(2) "Nik g,(1) 

50 | AsKg,(2) 

54 Agkg, (3), YbLay(1) 

56 PrKo,(6) TcKe, (2) 
. 58 CbKq,(2), EuKo, (5) 

. 60 Agkg,(3) PbL) (1) 


Google 


44. 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and Quartz (Con.) 


Hgl,g, (2) 
TILA (2) 


MnKax, (1) 
NdL (1) 


ZrKg, (3) 
Mn Ker, (1) 
ZrKg,(3) 
AsKg (2) 
BiLy (2) 

Prlg,(1) 


Eula, (1) 
ReLy, (2) 


NdLg,(1), Cakg, (6) 


MoKey, (3) 
SnK 4,(5) 


UL@;(3), CsKg,(6) 
EuLea(1) 

UL, (2) 

AuLg,(2) 


AuLg, (2), RhKg, (4), 


CdKq,(4) 
La Ly, (1) 


CeKa,, (6), HgLa,(2), 


MoKe,(3) 


Google 


LiF 


UL ga f2) 


PtL) (1) 
Nikg, (1) 
CbhKa, (2) 
La Key, (4) 
IK 4,(4) 
Tm lg, (1) 


ThLg,(2), ULg, (2) 


ErLg,(1) 
TmLg,(1) 


EuKy,(5) 


Prkg, (5) 
Ta Loy, (1) 
HfL (1) 
Prk, (5) 


TbLy, (1), TrtLy, (1) 


ThLg, (2) 
PdK, (3) 


Ta 1) 


Kg, (4) 
InKg,, (3) 


Quartz 
Ir Lig, (1) 
Hflg, (1) 


TeKa,(3) 


TcKey, (2) 


Ir Leca( 1) 
Ba Kg, (4) 
InKg, (3) 
ErLy, (1), SmKg, (5) 
InKg,(3) 
Bak g,(4) 
TeKer,(3) 


Sm K g, (5) 
LuLg'tl) 


ReLn (1) 
HfL,(1), HfLg,(1) 


PrKq,(4) 


ZrKg,(2) 
Cukg, (1) 


CsKg, (4) 


TIL, (1) 


46. 


51 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and Quartz (Con.) 


HgLg,(2), CdKe,(4) 
DyL, (1) 
ULg, (3) 


NdLg,(1), NdLg, (1) 
AuLg,(2), [Kex, (5) 
CeKa,(6) 


SnKg, (5) 


SnKg, (5) 
RhKg (4) 
PbLn (2), RaKg, (4) 


YKg,(3) 


Prlg(1), IKo, (5) 


PaLg,(3), W Ly, (2) 


Sm Le, (1) 


PtLg (2) 
PtLg,(2) 
CeLg,(1) 
Sm Lay, ( 1), SeKe, (2) 


AuLg, (2) 


Google 


LiF 


IKg, (4) 

Palg,(2) 

CuKoy (1), BaKex, (4) 
SrKg@,(2), CeKg, (5) 
EuKg, (6) 


TmLg,(1), CuKea(1) 
SmKa,(5) 


Palg, (2) 


InKo,(3) 


Ba Ko, ( 4) 


Er La, (1), 
PdKg, (3) 
PdKg, (3) 
TeKg,(4) 
SrKg, (2) 


SrKg, (2), Holg, (1) 
Er Lig, ( 1) 
SmKex, (5) 


Hf Lex, (1) 


ZrKe, (2) 


ULg¢, (2) 
LuLy (1) 


Cekg (5) 


Quartz 


OsLe,(1) 
Cukg (1), Fiflg,(1) 


CdKg, (3), PrKq,(4) 


Lulg,(1) 
Os Loy (1) 


ZrKg, (2) 
ZrKg,(2) 


SbKy, (2), PmKg (5), 


YbLg, (1) 


CsKg (4), HoL,, (1), 
LuLg,(1!) 


MoKe,,(2) 


CeKg,(4), ULg, (2) 
WL» (1) 
HgL, (1) 


Lulg, (1) 
SbKax,(3) 
CdKg (3) 


CdKa; (3) 
MoKq,(2), CeKe, (4) 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 


three analyzers, NaCl, LiF, and Quartz (Con. 
46. 30 Prlg,(1), SeKoa,, (2) Zr Ke, (2), Fif Loy, (1) 
. 34 Eukg (6) 
. 36 CeKg,(5) 
. 38 NdKg, (5) 
. 40 AuLg (2), Y¥Kg, (3) 
42 - ReLe, (1) 
. 44 Y¥Kg, (3) 
. 46 La Kg, (6) 
. 48 InKg, (5) Eukg, (6) 
. 50 ErLg (1) ZnKg, (1) 
52 PalLg (3) ThLlg,(2), ThLe, (2) 
58 ThLy (2) ss ~ 
. 62 ZnKe,(1) 
66 TbL) (1), GeKg (2) GdLy, (1) LuL (1), ULg (2) 
76 | AgKo,,(4) 
.78 | NbKy, (3) 
. 80 Ptlg, (2) ReLa,(1) 
. 84 Ba Ly, (1) SmK g,(6) 
. 88 ULg,(3) CeKa,(4) 
. 90 ErLg{1!) 
. 92 TeKg, (4), TeKg, (4) 
. 94 RuKg, (4) LaKg_(5) 
. 96 CsKa, (4) 
47. 02 Pm Ke,(5) 
. 06 CbKa(3), LaKe,(6) RhKg, (3), CdKq, (3) 
08 Yblg.(t) 
10 IKg, (6) 
12 PrlLg,(1) 
14 | AgKa, (4) 
16 TlLy (2) 
18 TeKa, (5) 
. 20 Gekg (2) 
. 22 Prlg (1) UL»7, (2) 

26 YKg, (2) 
34 ThLg,(3), ULg, (3) AuL) (1) 
. 38 AgkKg, (3) 

. 40 Palg, (2) 
. 46 TmlLg, (1) 
. 48 Irlig,(2) CdKe,(3) 
. 50 LuLe, (1), Hol, (1) Pal, (2) 
52 CsKo,(4) 
54 InKg, (5) YbLg,(1) 
. 56 CoKg, (1) NdKg (5) 
. 60 TaLy, (2), InKg, (5) HoLg, (1) 


Google 


33 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 


three analyzers, NaCl, LiF, and Quartz (Con. 


47. 62 Dy Lg, (1) 
66 TeKg (5) Pm Ky, (5) 
70 NdKg, (5) 
72 CeLg,(1), Ir Lig, (2) BiLy, (2) TaLyw (1) 
76 SnKg, (3) 
. 78 DyLy, (1) 
. 80 Ptlg (2), VKg, (1) 
. 82 LuLe,(1) 
84 PtLy (2) 
86 BiLy, (2) ReL, (1) 
88 YbLg, (1) 
. 90 SbK 4 (4) 
- 92 CrKa&, (1), RuKy, (4) RbKg, (2) W Lx, (1) 
. 98 RuKg, (4) YbLy, (1) 
48.00 CrKa (1) 
04 ThLg, (3) ° 
. 06 RhK gg, (3) 
* 08 Y¥Kg (2) 
10 Sm Kg, (6) 
12 RhKg, (3) YKg,(2) 
14 LaKe, (4) 
16 LaKg, (5) 
20 lal (1), IK, (6) Palg, (2), Prkg, (5) 
22 SnKa,(3) 
24 SmKg,(6) 
26 La Kg,(5) 
30 W Le,(1) 
32 IK, (6) 
34 Nikg, (1) 
36 PaLg,(3) Ho Lg, (1) 
38 CeLg,(1), Bile (2), 
BaKa,(6) 
. 40 GdLy (1) 
. 42 SrKg, (3) AgkKy (3), YbLg_(1) 
. 48 IrLe, (2) CbhKay, (2), Agkg,(3), 
EuKey, (5) 
- 58 UL,g, (2) 
. 60 Pa Lg, (3) a 
. 66 ThLleg (2) 
70 RbKg, (2), Y¥Ko, (2), 
EuLy, (1) PtL) (1) 
. 12 CdKg, (5) RbKg,(2), Nika, (1) 
. 74 HoLlg,(1), PaLy (2) Nikg, (1) 
76 | Hgby (2) NdKey, (5) ChKay,(2), LaKe, (4) 
. 80 IK, (4) 


Google 


54 


48. 


49. 


50. 


TABLE 7. - Degrees 2@ for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and 


BaKag (6) 


OsLg,(2), PdKe, (4) 


CaLy, (1), TeKg, (6) 
Celg1), PbLe, (2), 
SrKg, (3) 
SrKg, (3) 
AsKa, (2), SbKa, (5) 


CeLg (1), Ir Lg, (2) 
Hf Ly, (2) 
ZrKe,(3) 
IrLg,(2), AsKa,(2), 
PdKa,(4) 


TcKg, (4) 


ULe, (3) 

Nd Lex,(1) 
Zr Ker, (3) 
PbLa,(2) 


SbKa,(5), CdKg (5) 
LaLg (1), CdKgy(5) 


NdLe,(1), Thlg, (3), 
ThLg,(3) 


Gakg, (2) 
EuL, (1), Osly (2) 


Google 


LiF 


NiKer, (1) 
Bake, (5) 


SbKg, (4), SbKg, (4) 


Yb Lex, (1) 


Ag Ka, (3) 

WL) (1) 

PbLy, (2) 

DyLa,(1), DyLg.(1) 
TbLg,(1), Ybley,(1) 
NdKa,(5) 


RuKg, (3) 


AgKa, (3) 
PmKg, (6), PmKg, (6) 


SnKg, (4) 
BaKg, (5) 


BaKg (5 
aK, (5) 


artz (Con. 


Quartz 


ThLg,(2), UL~,(2) 


ErLg, (1) 
TmL (1) 


EuKe,(5) 


Prk. (5) 


TaLes,(1) 
HfLy, (1) 


Prkg,(5) 


TbLy, (1), TmLg, (1) 
ThLg, (2) 
PdKg,(3) 
TaLex,(1) 


IKyg, (4) 

InKe, (3) 

IKg,(4) 

Pa Ly, (2) 

CuKka, (1), BaKe,(4) 
CeKg, (5) 

SrKg,(2), EuKg,(6) 


CuKo,,(1), TmLg( 1) 
Sm Ke, (5) 


50. 
. 36 DyLg, (1) 
. 40 TeKg (6), TeKg, (6) 
. 42 CsKa, (6) 
. 46 Ba Lg, (1) 
.50 | AuLy (2), TcKy, (4) 


51. 


55 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and Quartz (Con.) 


32 ThLn (2) 


.58 | NdLy (1) RuKg (3) 
.60 | LaLg,(1) NdK g, (6) 
64 RuK g,(3) 
.66 | ReLg, (2) 
. 68 DyLg,(1), PrKe,(5) 
.70 | TlLe,(2), Gakg (2) | 
.72 | ULy (3) 

76 
. 84 
. 88 SmLy, (1) 
.90 | PalLg (3) 
. 92 
94 TaL) (1) 
. 96 C8Kg, (5) 
. 98 

02 
. 04 CaKa,(6) 
. 06 
10 IK, (4) 
14 TlLy, (2) 
. 16 Agkg, (5) 
.22 | TlLe,(2) Tm Le,(1) 


. 24 BiLy, (3) 
. 28 ReLg, (2) 
ioe SnKg, (4), ThLg(1) 


.40 | LuLy, (2) SnK 4,(4) 

.44 | SbKg, (6) 

46 GdLg,(1) 

48 | LaLg,(1), RbKg, (3) TbLg,(1) 
52 

. 56 

.58 | SnKor,(5), RhKa,(4) 

. 60 

. 62 Sr Key, (2) 

. 66 IKq (4) 


. 68 Lal (1) 


Google 


Quartz 
Palg,(2) 


InKe,(3) 


Ba Ke 4(4) 
ErLg,(1) 


PdKg, (3) 
PdKg,(3) 
TeKg, (4) 
SrKg (2) 
SrKg,(2), Holg, (1), 
Er Lg,(1) 
SmKa,(5) 
Hf Ley, (1) 


ZrKq, (2) 
LuLy (1), ULg (2) 


CeKg, (5) 
ZrKqy,(2), Hf Lex, (1) 
Buk, (6) 


CeKg,(5) 


56 


52. 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 


three analyzers 


ULy, (4) 


Pr Le, (1) 


RhKq,(4) 
Pr Lox ,l 1 ) 


ReLg, (2) 


BaLg (1), Hele, (2) 
MoKg, (4) 
ThL, (3) 
PtLe (2), AgKg, (5) 
RbKg (3), Y¥Ka, (3) 


RbKg, (3) 


Y Kor, (3) 
ReLg, (2) 
VKax,(1), SbKg, (6), 
SbKg, (6) 
Hg Los,(2) 


VKec,(1), GeKor, (2) 
PrLla (1), Calg, (1) 


Tikg, (1) 
GeKy (2) 


Google 


LiF 


FeKg, (1), PdKo, (3) 
ErLy, (1) 
SrKay,(2) 
NdK g, (6) 


NdKg, (6) 


PdKey,(3) 


CsKkg (5) 


CsKg,(5) 
TbLa (1) 
InKg,(4) 
HfL) (1), PrKg,(6) 


Er Ley, (1) 
TbLg 1) 
CeKa,(5) 


CoKe, (1) 
EuKgy, (6) 


HgLy, (2), CoKa,(1) 


NaCl, LiF, and 


artz (Con. 


Quartz 


ErLg, (1), Eukg,(6) 
ThLg,(2), Thlig, (2) 


GdLy, (1) 


SmKg (6) 
ErLgJ1) 


TeKg, (4), TeKy, (4) 


LaKg, (5) 
Cs8Kqa, (4) 


PmKg (5) 


RhKg, (3), CdKeg, (3) 


ULy, (2) 


Palg (2) 
CdKex(3) 
LuLa, (1) 
CsKea,(4), Holg,( 1) 


Cokg, (1) 


53. 


54. 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 


Bab (1) 


ReLg, (2) 
PbLy, (3) 


Wle, (2) 
MoKg, (4) 
MoKg, (4) 


YbLy, (2) 
Pa Ly, (4) 


PdKg, (5) 
AuLea, (2) 


BaLg (1), Snkg (6) 


InKe,(5) 
CeLa, (1) 
ThLy (3), 


BaLg, (1), ZnKg, (2) 


TaLg, (2), 
Cela, ( 1) 


RuK q, (4) 
AuLex,(2) 
WL, (2) 


InKo,, (5) 


three analyzers, NaCl, LiF, and Quartz (Con.) 


Wlg, (2) 


IrL, (2) 


Google 


LiF 


Ex Loxe(1) 


TcKg, (3) 
TeKg, (4) 


Gdlg, (1) 


CeKa,(5) 


Bulg, (1) 


GdLg,(1) 


InKg, (4) 


EuKar, (6) 
InKg, (4) 
Ube (2) 
TeKa, (4) 


HoLn (1), PrKg (6) 


PrkKg, (6) 


RhKq, (3) 
Brkg (2) 


Quartz 


Hol, (1) 
Dy Lg, (1) 


PmKa,(5) 
BiL g, (2) 


LuLe,(1) 
ReL) (1) 
SbK 4g, (4) 


RbKg, (2) 
YbL, (1) 


RhKg, (3) 
SmK g, (6) 


RhKg,(3) 
LaKg, (5) 


SmKg,(6) 
LaKg,(5) 


Holy, (1) 


Thlg, (2) 


RbKg (2), YKq,(2), 


EuLy,(1) 
Nikos, (1) 


RbKg_(2), Holg,(1) 
PaLy (2), NdKa, (5) 


NiKa,(1) 


BaKg, (5) 


57 


58 


54. 


55. 


TABLE 7. - Degrees 20 for characteristic K_ and L spectral lines when using the 
three analyzers, NaCl, LiF, and Quartz (Con.) 


52 


ILy, (1) 


RuKx,(4) 
ZnKg, (2) 


Calg, (1) 


IKe, (6) 
TILy, (3) 


WLa,(2), PdKg, (5) 


PdKg, (5) 


SnKg, (6) 
ThLly, (4) 
Ta Lg, (2) 
SnKg, (6) 
NbKg,(4) 
CeL,y (1) 


PtLa, (2), SrKq, (3) 
1K, (6) 
Calg, (1) 


TmLy (2) 


BiL) (2) 


SrKex,(3) 


Google 


LiF 


ULy, (3) 
HoLe, (1), ULoy, (2) 
Gdlg, (1) 


CeKg, (6) 
RbKar, (2) 
RhKax,(3) 
GdLg(1), AuLy, (2) 
LaKoa,(5), SmK q (6) 


HoLex,(1) 


RbKq {2) 


CdK gg, (4) 


MoKg, (3) 


BrKg (2), Pali, (2) 


EulLg (1) 


La Ky, (5) 


NdLy, (1), Bilg,(2), 
IKg, (5) 


SbKax, (4) 
SmLg,(1), SmKq, (6) 


Eulg,(1) 


Quartz 


¥Kx,(2) 


SbKg, (4), SbK,(4) 


YbLex(1) 


AgKa,(3), WL) (1) 
PbLy, (2) 


DyLg,(1), DyLa,(1) 


TbLg,(1), YbLe,(1), 
NdKa (5) 


RuK g,(3) 


AgKa,(3) 


PmKg (6), PmKg, (6) 


SnKg, (4) 
BaKky (5) 


59 
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57. 


PtLa, (2) 


HfL, (2) 
Talg (2) 


TaLg, (2) 
CbKg, (4) 


Lalex,(1), NbKg,(4) 
Calg, (1) 


InKg, (6) 
LaLa, 1), RhKg, (5) 


CdKy, (5) 
NdL) (1) 


GaKe,(Z) 


Cslg (1) 
GaKa,(2) 
Hg Ly, (3) 


TaLg,(2) 


CdKa,(5) 


TcKa, (4) 
PbL, (2) 


Ir Lex, (2) 


Google 


LiF 


YbL? (1) 

CeKg (6) 
DyL» (1) 
MoKg (3) 


MoKg. (3) 
SbKa,(4), CeKg, (6) 


CdKg (4) 
PaLy,(3) 
CdKg, (4) 


Bilg, (2) 


Dy La, (1) 
Bilg, (2), MnKkg (1) 
ThLe, (2) 


PtLy, (2) 


IK, (5), DyLa,(1) 
Eulg (1) 


LaKg, (6) 


IK a, (5) 


BaKqa,(5) 
EuL gf 1) 


Quartz 
BaKg, (5) 


ThLny (2) 
DyLg (1) 


RuKg, (3), NdK g (6) 


RuKkg, (3) 


Dylg{1), PrKky (5) 


Tm Le, (1) 
SmL»x,(1) 


CsKg, (5) 


IKoy, (4) 
TILy (2) 


SnKg (4), ThL@ (1) 


60 


57, 


58. 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 


HfL, (2) 


Te Kg, (6) 
TeLy, (1) 


TcKex,(4) 


IrLa&,(2) 
InKg, (6) 
RhKg, (5) 


ErLy, (2), InKg_(6) 


TeKg,(6) 


LaL, (1) 
LuLg,(2) 


HfLg, (2), HfL, (2) 


TiKa,(1) 


ILa@ (1) 
Tike, (1) 


ZrKg (4) 


BrKg (3) 
Cukg, (2) 


Google 


three analyzers 


LiF 
Ruka, (3) 


ThLex (2) 
FeKe,(1) 


PbLg (2) 


FeKa,(1) 
RuKa,,( 3) 


SmL (1) 


Ba Ka,(5) 


BiLg (2) 
TmL) (1) 
TeKg, (5) 


ThLy (3) 


SeKg, (2) 
Prly, (1) 


Sm Lg, (1) 


cbKg.(3), 


2 


PbLg(2), PbLg(2) 


LaK g (6) 


NaCl, LiF, and 


SnKg, (4) 


artz (Con. 


Quartz 


Snkg, (4) 
PrKa,(5) 


Gdlgg,( 1) 
Tbhlg,( 1) 


SrKg (2) 
IKex,(4) 


FeKg (1), PdKo(3) 


SrKq,(2) 
NdK g (6) 


NdKg,(6) 


PdKex,(3) 
TcKg, (3) 
Cask, (5) 


CsaKg, (5) 
Tol, (1) 
Inkg,(4) 


HfL) (1) 
PrKg, (6) 


61 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 


three analyzers, NaCl, LiF, and artz (Con. 


. 76 LaKg,(6) ErLe,(1) 
. 78 ULex(3) 
. 80 TbLa,(1) 
. 82 TIL, (2) CeKa,(5) 
. 86 TbhLe, (1) 
. 94 CoKa, (1) 
-96 | Bale, (1) 
. 98 RbKox, (3) 
. 02 SnKg,(4) EuKe,(6) 
. 06 AuLy, (3), ScKg, (1) IrLy (2) 
. 08 CoKae,(1), HgLy, (2) 
-14 | Oslex, (2) 
. 16 PrL) (1) SeKg, (2) Er Le,(1) 
. 18 Bale,(1), Hilg(2), 

Cukg,(2) 
22 TbhL&,(1) 
24 BiLg,(2) 
. 28 RbKg,(3) Agkg,(4) 
. 32 CdKg, (6) 
. 36 AgKg,(4) 
. 38 NdKax, (6) 
. 48 AgKa,(5) 
-50 | Pal, (3), Brkg (3) TcKg, (3) 
. 54 TeKe, (4) 
. 56 BaKg (6) 
. 58 LuLg,(2) CbhKg, (3) 
. 60 Sm Lg, (1) GdLg,(1) 
. 62 Os Le, (2) 
. 64 CbKg, (3) CeKa,(5) 
. 68 SmLg,(1), TeKg, (5), 

TeKg,(5) 

. 70 ZrKg, (4) T1Lg, (2) 
. 72 RuKg, (5) 
. 74 CsKa,(5) 
. 76 ZrKg,(4) 
. 78 EuLg,(1) 
. 88 GdL g,(1) 


.92 | Bilg,(3) 
.98 | AgKa,(5) 


. 00 InKg, (4) 

. 06 SbKa (6) EuKe,(6) 

. 10 InKg, (4), ULec, (2) 

. 18 PbL4f2) TeKec,(4) 

. 28 YbL4{c) Nd (6) HoLy (1), PrKg (6) 


Google 


62 


61. 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 


LuL @ (2) 
ILg, (1) 
MoKa, (4) 


UL,,(4) 
WL» (2) 
High) (2) 
LuLg, (2) 


SbKax,(6) 
CdKg, (6) 
SbLy, (1) 
CdKg{6) 


Bilg, (3) 
MoKa,{4) 


BaLn (1), RuKg (5) 


BiLg,(3), Rel, (2), 


RuKg,(5) 
Th Lox, (3) 


ZnKe (2) 


PtLy (3), ILg,(1) 


ZnKo,(2) 


ULg, (4), Lubg,(2) 


TeLg,(1) 


Re Lex, (2) 


CeLy (1), CaLe,(1) 


Cs Le(1) 
ThLea{3) 


Google 


TlLg, (2) 


TcKo, (3) 
CsKa,(5) 


T1iL¢, (2) 


NdLg,( 1) 


TcKe,(3) 
SbK g_(5) 


PdKg_(4) 
PbLg;(2) 


Ba Kg, (6) 
GdLle, (1) 


InKo, (4), 
BaKg,(6) 


GdLnv (1) 
OsLy, (2) 


Gd Lex,(1) 


PrKke, (6) 
Hg Lg, (2) 
inken(4) 


ZrKg,(3) 


a! 


CeLy, (1) 


three analyzers, NaCl, LiF, and Quartz (Con.) 


HoLy,(2), Paley,(3), 


Quartz 


Prkg,(6) 


LuL) (1) 


RhKa, (3) 
BrKg (2) 


UL 
GdLlg, (1) 


CeKg,(6) 
RbK oy, (2) 
AuLy, (2) 
LaKo,(5), 


Ho Le,( 1) 


RbKay,(2) 
CdKg, (4) 


BrKg (2), 


Hole, (1), ULe,(2), 
(3) 


GdLgf1), 


SmKex, (6) 


Pa Lo,(Z) 


62. 


63. 


° 63 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when_using the 
three analyzers, NaCl, LiF, and Quartz (Con. 


00 YbLg, (2) 
. 06 EuL,(1) 
. 08 PbLg, (3) 
14 La Ke, (5) 
. 16 CaKg, (6) BiLg,(2) 
. 18 ILg,(1) IKg (5), NdLy (1) 
.24 | ¥Kg (4) 
26 TiLg,(2) 
. 30 FHigle,(2), BrKa (2) 
eV SbKoy, (4) 
. 34 SmLg, (1), Sm Kg, (6) 
38 PdKg, (4) 
.42 | AgKg,(6) 
46 2 PdKg, (4) 
. 48 CrkKg, (1) 
. 50 SbKg, (5), SbKg, (5) EuLg,()) 
.52 | TmLg¢, (2) HoL, (1) 
54 | PdKe, (5) 
. 58 Palg, (4) BrKq,(2) 
. 60 Pa Le, (2) 
.62 | BiLg,(3) 
. 64 YbL¢,(2) AsKg, (2) 
. 72 PrKg,(6) 
. 76 IL g,(1) 
. 78 YbL) (1) 
82 CeKy, (6) 
. 84 SeK g(3) 
. 86 DyLy, (1) 
. 88 TaLn (2) 
90 HgLg, (2) Mokg, (3) 
. 94 SnKq, (6) MoK g (3) 
. 96 T1Lg,(2) CeKg, (6) 
.98 | DyLy, (2) SbKq,(4) 
02 CdK gg (4) 
.04 | PbLsg, (3), PblLg,(3) MnKe,(1) 
-06 | PdKa,(5) 
. 10 YbLg, (2) NdLg,(1) CdKg, (4) 
14 | WLe, (2), TcKg, (5) BiLg,(2) 
. 16 ZrKg, (3) 
. 18 Mn Key, (1) 
. 20 ZrKg,(3) 
32 Dy Ler, (1) 
. 38 MnKg,(1) 
. 40 Y¥Kg, (4) BiLg, (2) 


Google 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 


64. 


three analyzers, NaCl, LiF, and Quartz (Con. 
. 42 PaLy, (3) 
. 44 YK, (4) ThLle, (2) 
. 46 AsKg (2) 
52 Pa Lg, (4) 
. 56 SnKqy,(6), TeLg,(1) BiLly (2) 
. 60 PtLy, (2) 
. 62 Ir Ly, (3) Prlg,(1) 
. 68 W Le, (2) EuLeg, (1) 
70 ReLy,(2) 
72 SeKg, (3) IKg, (5) 
74 Nikg (2) Dy Le:,(1) 
. 76 Eulg, (1) 
. 80 BiLg,(3) La Kg, (6) 
84 | AgKg, (6) CsKg, (6) 
86 YbLa, (2) 
. 88 NdLg,(1) IKg, (5) 
. 90 PmKg, (6) 
92 CbKq, (4) MoKa, (3) 
. 94 Agkg, (6) 
. 96 SnKg, (5) Ba Ke, (5) 
. 98 EuLg,(1) 
02 CsLy (1) CsKg, (6), UlLg, (3) 
04 Eul.x,(1) 
08 UL, (4) RuKe,, (3) 
14 UL, (2) 
18 Aulg, (2) 
24 PtL, (2) 
28 Nikg, (2) 
30 SnLy, (1) 
32 T1Lg,(3), NbKey, (4) RhKg, (4), CdKq, (4) ThLa, (2) 
34 AuLg, (2) Fe Ka(1) 
. 38 La Ly, (1) 
. 40 CeKa,(6) 
. 42 LaL) (1) MoKa,,(3), Hglg(2) 
44 TcKg, (5) PbLg, (2) 
. 46 TeLg,(1) 
48 FeKa,(1) 
54 TmLg, (2) 
56 RuKg, (3) 
.72 ULg, (4) SmL¢, (1) 
74 ThLle, (4) 
. 80 Agkg, (4), 
. 82 PbLg,(3), SbLig (1) PmK q,(6) 
92 CdKoy, (4) 
. 94 ErLg, (2) DyL, (1), Hgly (2) 
. 98 TmL,g, (2) 


Google 


66. 
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three analyzers 


ScKg, (1) 
TlLg, (3) 


ScKe(1) 


Ta Le, (2) 


HfLy (2), TlLg (3), 


Telg, (1) 


ThLy, (2) 
Tm Lg, (2) 


ThLg (4), PdKg, (6) 


Pb Lg, (3) 
TaLa,(2) 
RhKex, (5) 
InKa, (6) 

ULy, (5) 

Os Ly, (3) 
TeLg, (1) 
Pala, (4) 
CuKa,(2) 


SrKg,(4) 


RhKe,(5) 


TmL4,(2), CuKa,(2) 


CaKg, (1) 


Google 


LiF 


ULgy, (3) 


NaCl, LiF 


and 


NdLg, (1), NdLg, (1) 


IK, (5), AuLg, (2) 


CeKa,(6) 


SnKg, (5) 
Snkg,(5) 
PaL) (2) 
RhKg, (4) 


PbLy (2) 
RhKg,(4) 


YKg,(3) 


Kea (5) 
Prlg, (1) 


Pa Lg, (3) 
WLy, (2) 


SmLae, (1) 


uartz 


Con. 


Quartz 


Bilg,(2) 


TeKg, (5) 


ThLy, (3) 


SeKg, (2) 
Pr Ly, (1) 
Sm Lg, (1) 
SnKu, (4) 
CbKg, (3) 


65 


PbLg, (2), Pblg, (2) 


LaKg, (6) 


La Kg, (6) 


Tb Le, (1) 
SnKo,(4) 
IrLy, (2) 


SeKg (2) 


Tb Le, ( 1) 
Bilg, (2) 


Agkg, (4) 


AgKg,(4), NdKa,(6) 


66 


66. 


67. 


TABLE 7. - Degrees 20 for characteristic K and L_ spectral lines when using the 


three analyzers 


Pa Lg,(4) 


Hg lg (3) 
InKea,(6) 


Mok (5) 


SbLg (1) 
Tl (3) 
HgLg,(3), BrKev, (3) 
ErlLg,(2) 
PdK ¢, (6) 


PdKg, (6) 


BrKg,(3), SrK g, (4) 


HoLg, (2), ErLg, (2), 
SrKg, (4) 
BaL, (1), AsKg, (3) 
Hila, (2) 


ZrKq,(4) 
Hg Lg, (3) 
IL, (1) 

TIL @(3) 


SbLg,(1) 


Google 


LiF 


Ptlig (2) 


Ptlg,(2) 


Ce Lg, (1) 


SeKoy, (2) 
Sm La, ( l ) 


AuLlg,(2) 


Pr Lg,( 1) 


SeKa (2) 


AuLg, (2) 
¥ Kg, (3) 
Y¥Kg, (3) 
La Ke, (6) 
InKg, (5) 


PaLg, (3) 


ThL) (2) 


GeKg, (2), TbL) (1) 


AgKka, (4) 
NbKax, (3) 
PtLg, (2) 
Ba Ly, (1) 
UL¢,,(3) 


RuKg, (4) 


NaCl, LiF, and 


artz (Con. 


Quartz 


Ba Kg,(6) 


CbKg, (3) 
SmLlg (1) 


CbKg, (3) 
TeKg, (5), TeKg,(5), 
SmLg,(1) 
TiL¢, 2) 


CsKa,(5) 


Pbhlg, (2) 


NdKq, (6) 


TlLg, (2) 


TcKg,(3), CaKer,(5) 


TlLg (2) 


68. 


69. 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and Quartz (Con.) 


00 ULg, (4) 
. 02 Luly (2) 
. 08 Ndlg (1) 
. 10 TLies (1) 
ele CbKq&,(3), La Ka, (6) 
. 16 HfLa,(2) TcKe,(3) 
. 18 ZrKe,(4) IK, (6) 
. 20 InLy, (1), MoKg, (5) 
. 22 PrLlg, (1) 
. 24 AgkKa,(4) SbKg, (5) 
. 26 MoKg, (5) TlL» (2) 
. 30 TeKe, (5) PdKg, (4) 
. 34 GeKg, (2) PblLg (2) 
. 36 | PrLg, (1) 
. 38 Pa Ly, (5) 
.44 | AsKg, (3) Ba Kg, (6) 
. 48 ErLg, (2) GdLa,(1) 
. 50 Thlg, (4), ThLg,(4) 
. 52 SnLg4{1) 
. 54 BiLy (3) ULg,(3) 
. 56 ThLg, (3) 
. 58 InKe,(4), CeLy, (1) 
. 60 BaKg,(6) 
. 62 GdLy (1) 
. 64 OsLy, (2) 


.72 | Rely, (3) 
.74 | GdLy, (2) 


. 78 IrL, (2) 
. 84 InKg, (5) 
90 Gd Lex, (1) 
92 SbLa, (1) 
. 96 InKg,(5), TaLy, (2) 

08 TeKa (5) 
612 ErLg,(2) 
. 16 CeLg (1), IrLg, (2) 
18 UL) (3) 
. 20 PrKa, (6) 
22 AuLg, (3) HglLg,(2) 
24 InKer,(4) 
. 26 VKg, (1), PtLg,(2) 
. 34 PtLa,(2) 
. 36 Bi Le, (2) 
.40 | Aulg,(3), RhKg, (6), 

CdKa,(6) ZrKg,(3) 

. 44 CrKq, (1) 
. 46 RuKg (4) 


. 50 Hg lh g,(3) 


Google 


67 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and artz (Con. 


-52 | RuKe, (5) 

. 54 RuKg, (4) 

. 58 CrKa,(1) 

. 62 CsKg, (6) 
. 64 ThLg, (3) 

.66 | UL» (4) 

12 TlL gy (2) 
.76 | SbLg, (1) BrKqa, (2) 
. 78 Hglg, (2) 
. 86 PdKg, (4) 
. 88 LaLg,(1) 

-92 | PaLg,(4) IKg, (8) 

. 96 PdKg, (4) 
. 98 CrKg (1) 


. 00 SbKg (5), SbKg (5) 
. 02 HoL, (1) 

.04 | CdKgy,(6) 

.06 | Hglg.(3), RuKe,(5) 


. 08 Lu Le, (2) IK g,(6) BrKa, (2) 
10 | Hol, (2) 
14 PaLg,(3) 
.16 | CoKg (2) Celg,(1), Bila, (2), 

BaKq,(6) 
18 AsKg_ (2) 
22 GdL, (1) 
.24 | HoLg (2) SrKg (3) 
26 “% - PrKq,(6) 
.28 | DyLg (2) 
34 IrLg (2) 
.40 | AuLy,(3) 
44] BiLy (4) Hglg, (2) 
54 PaLg (3) TiLg, (2) 
60 | Lule, (2) 
. 62 MnKar, (1) 
. 66 ReL) (2) 
. 68 CdKg, (5) 
. 70 Ndlg (1) 
.74| ThLy, (5) 
76 HgLy (2) ZrKg (3) 
.78 | RbKg (4), CaL, (1) MnK,, (1) 


.84 | YbLny (2) 
. 86 SnLg,(1) 
. 88 CbKg (5) 
. 94 Pal) 3) 
. 98 RhKg, (6) 


Google 


69 
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72. 


PbL» (3) 
RhKg, (6) 


Tele, (1) 


HoLg, (2) 
WL x,(3) 


TeLe,(1) 


PtLg,(3), SnLg.(1) 


PtLg,(3) 
Thhg, (4) 


SeKx,(3), RbKg (4) 
EuLy, (2), Nike, (2), 
YKe,(4) 

HoLg (2), RbKg, (4) 
PaL.*(4) 
AuLg,(3) 


NiKa,(2) 


Se Ko, (3) 
CbKg, (5) 


YKa,(4), CbKg, (5) 


Google 


LiF 


Ba Ka, (6) 


PdKex, (4) 
OsLeg, (2) 


TeKg, (6), CaLy, (1) 
SrKg (3), Cela, (1) 


PbLax, (2) 


SrK4,(3) 


AsKa,(2), SbKe, (5) 
Celyg, (1), Ir Lg (2) 
ZrKe,(3), HfLy, (2) 


Ir Lg, (2) 
PdKe,(4), AsKo,(2) 


TcKg,(4) 


ULg, (3) 


ZrKo,(3), NdLex, (1) 


PbLe,(2) 
CdK g (5) 


Quartz 


AsKg, (2) 


Pr Lg, ( 1) 


EuLey, (1) 
ReLy, (2) 


Csakg, (6) 
NdLg,(1) 


Mo Koy, (3) 
Sn (5) 
Cake, (6), ULg, (3) 
EuLa,(1) 


UL, (2) 


RhKg, (4), CdKo, (4), 
AuLg,(2) 
LaLy, (1) 
CeKa,(6) 
MoKa,(3), Hele, (2) 


70 


72. 
.50 | CdLy, (1) 
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three analyzers, NaCl, LiF, and artz (Con. 


46 AuLg, (3) 


. 56 CdKy, (5), Lal (1) 

. 58 InLg, (1) 

. 62 NdLa.(1), ThLlg,(3), 
ThLg,(3) 


.70 | YbLgq, (2) 
.72 | SnLg,(1) 
.76 | ThL, (3) 


. 80 CdKa, (4) 
.88 | GeKg (3) 
. 90 ULg, (3) 
04 Ga kg, (2) 
.06 | WL) (2), AgKex, (6) 
.10 | Cake, (1) 
12 | PbLy, (4), PtLg, (3) Oslg, (2) 
14 EuL) (1) NdLg, (1), Ndlg, (1) 
. 16 AuLg, (2) 
.18 | CaKg,(1) IKa,(5) 


.20 | DyLg,(2), DyLag(2) 
.26 | Tblg (2), YbLex,(2) 


. 28 CeKa,(6) 
. 34 TeKkg (6), TeKg, (6) 

. 38 RuKg, (6) 

. 40 CsKq, (6) 

46 BaLg, (1) 

. 48 TcKa, (5) 

. 50 AuLnm (2) 

Oe TcKg, (4) SnKkg, (5) 
. 64 NdLypy (1) SnKg, (5) 
. 68 Lalg,(1) 

ate TlLy (3), Ag Kor, (6) 

. 74 PaL) (2) 

. 76 Snlg (1) RhKg, (4) 
. 78 Re Lg, (2) 

. 82 Gekg (3) 

. 84 TlLigg, (2) PbL» (2) 
. 86 GaKg, (2), UL» (3) 

. 88 RhK g_ (4) 
92 YKe, 3) 


. 94 TmL,y (2) 


Google 


74, 


75. 


71 
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TcoKe,(5) 


TaLy, (3) 
ThL, (4) 
DylLg, (2) 


Irlyg, (3) 


Ptlg, (3) 
Ptlg, (3) 
Bila, (3) 
InLg, (1) 
RuKg, (6) 
SbLo,, (1), RuK g,(6) 


DyLg,(2) 


SbLe,(1) 
Zr Kg, (5) 
TmLe, (2) 
SmLy, (2) 
KKg, (1) 


Tal) (2) 


Google 


LiF 


Pala (3) 
CsKa,(6) 
ULy, (4) 

AgKg, (5) 
T1 Leg (2) 
BiLy, (3) 


ReLg, (2) 


LuLy, (2) 
SbKg, (6) 


LaLg,(1) 
RbKg’ (3) 


SnKq, (5) 
RhKa, (4) 


LaLg,(1) 


UL y, (4) 


Pr La,(1) 


Quartz 


IKo,(5) 
Prl¢, (1) 
WLyg, (2), PaLg, (3) 


Sm Lex, (1) 


Ptlg, (2) 


PtLg,(2) 
Celg, (1) 
SeKa, (2) 
Sm Lex, (1) 


AulLg,(2) 


Prle,,( 1) 
SeKexz(2) 


YKg,(3) 
LaKe, (6} 
Inkg, (5) 


Pal,, (3) 


ThL) (2) 


72 


16. 


77. 


TABLE 7. - Degrees 20 for characteristic K_ and L spectral lines when using the 
three analyzers, NaCl, LiF, and Quartz (Con.) 


BiLe,(3) 
InLg,(1) 
T1L ¥i (4) 


Ir Lg, (3) 
Tm Leeg(2) 


ToL a,(2) 


GdLlg, (2) 


TbLg(2), Hgly (3) 


SrKq,(4) 


InL,,{1) 
ZrKg, (5) 
ZrKg, (5) 
FeKg, (2), PaKa,(6} 
OsLg,(3), CdLg,(1) 
ErLy (2) 
SrKa,(4) 


AgLy, (1) 


PbLax, (3) 


AsKa, (3) 


Google 


LiF 


RhKe,(4) 
PrLe,( 1) 


SnKx,(5) 


ReLg (2) 


SmL) (1), HgLex, (2), 
BaLg,(1) 

MoKg, (4) 

ThLg, (3) 

Agkeg, (5) 

PtL, (2) 

RbKg, (3) 

YKq,(3) 

RbKg (3) 

WLe,(2), Pale (3), 
Agkg, (5) 


YKe,(3) 


Re Lg, (2) 
SbKg, (6), SbKg, (6) 


VKq,(1) 
Hg Leg (2) 


VKer,(1) 
GeKa, (2) 


CeLg,(1) 
PrbLy (1) 


Tikg, (1) 


Quartz 


GeKg(2), TbL, (1) 


AgKke, (4) 
CbKay, (3) 
PtLg (2) 


BaLy, (1) 
UL, (3) 


RuK z(4) 


CbKa,(3) 
LaKe, (6) 
a 
r 
MR) 
T1Ly (2) 
TeKa, (5) 


GeKkg (2) 
Prlg, (1) 


ThLg,(3), ULg,(3) 


Irlg, (2) 


InKg, (5) 


78. 


79, 


73 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and Quartz (Con.) 


IrLg,(3) 
HfL y, (3) 
IrLg,(3) 
AsKq, (3), PdKa, (6) 


TcKg,(6) 
MoKae, (5) 


UL,¢,(5) 
TbhLg (2) 
InLg, (1) 
IL) (1) 
PbLe,(3) 
HfL) (2) 
ErLa,(2) 


ToL gf 2) 
MoKa,(5) 


CoKa, (2) 


HgLy, (4), CoKe,(2) 


GaKg, (3) 
ErLa,(2) 
OsLg, (3) 


Snlq, (1) 


Google 


LiF 
GeKag,(2) 
Ba L a;( 1) 


ReLg,(2) 
PbhLy, (3) 
WLg,(2) 

MoKg, (4) 


MoKg,(4) 


YbLy, (2) 


PdKg,(5) 


AuLe,(2) 


SnKg, (6), BaLg,(1) 


InKe, (5) 
Ce Lx, (1) 
WL, (2), ThLy (3) 


Quartz 


InKg, (5) 
TaLy, (2) 
Ir Lg, (2) 


TeKeca(5) 


CelLg,(1) 
VKg, (1), PtLa,(2) 
PtLgg(2) 
Bile, (2) 
CrKq, (1) 
RuKg, (4) 


RuKg,(4) 


CrKe,(1) 


ThLg, (3) 


LaLg,(1) 
IKg, (6) 


IKg, (6) 


PaLg,(3) 

Ba Ka, (6) 

CeLg,(1), Bile,(2) 
GdL) (1) 

Sr Kg, (3) 


IrLg, (2) 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and artz (Con. 


. 34 ULyg, (5) Palg, (3) 
. 38 ZnKg, (2), Balg (1) 

. 42 IrLe, (2) 

. 44 TaLg, (2) 

. 50 Ce Lea,(1) 

. 52 SbL», (1) CdKg (5) 
. 56 AuLy (3), SnLe,(1) RuKa, (4) 

. 58 TcKy, (6) 

. 62 HgLy (2) 
7 68 AuLae,(2) 


. 70 GdLlygg(2) 
. 72 CdLg,(1) 
.86 | ReLg, (3) 
. 92 T1lLex, (3) 


. 94 GaKg, (3) InKg, (5) 

.96 | EuLg,(2) ILy, (1) 

02 BaKa, (6) 

. 12 Gd Lg, (2) 

20 RuKe, (4) PdKe;, (4) 

wee Oslg, (2) 

. 24 ZnKg, (2) 

. 42 TeKg, (6), CsLly, (1) 
. 46 ULex, (4) 

. 48 YKg, (5) SrKg, (3), Celg,(1) 
. 50 CdLg,(1) 

. 52 PbhLa, (2) 

54 SrKg,(3) 

. 60 AsKa, (2), SbKa,(5) 
. 62 IKo, (6) 

. 68 TIL y, (3) 

. 70 HoLy (2) PdKg (5), WlLag,(2) 

. 76 CeLg,(1), IrLg,(2) 
. 80 PdKg, (5) 

. 82 Tl Lex, (3) 

. 84 ZrKea, (3), HfLy, (2) 
. 90 PdKa,(4), IrL a2) 
.94 | ReLg,(3) AsKa,(2) 

. 96 Pal, (5) 

. 00 TcKg, (4) 

. 02 SnKg, (6) 

. 04 ThLy, (4) 

. 10 TalLg (2) 

. 16 LuL %) (3) SnKg, (6) UL¢ (3) 


Google 


82. 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and Quartz (Con.) 


RhKe, (6) 


Br Kg, (4) 
Cdl g,(1) 


ULy, (6) 
Ho Ley, (2) 
ULe,g(4) 


GdLg, (2) 
Aglg,(1) 


RbK«, (4) 
YKg, (5) 


GdLa,(2), AuLy, (4), 


RhKae(6) 
Y¥Kg,(5) 

Pa Lg, ( 5) 
HoLe,(2) 


Re Lg, (3) 
Tely (1) 
RbKex, (4) 


Hg La, (3) 
PdLg, (1) 
MoKg, (6) 


PtLn (3) 


BrKg, (4), NbKax, (5) 


Pa Loa, (4) 
WLg, (3) 


Google 


LiF 


CbKg, (4) 
CeL, (1) 


Sr Kor, (3), PtLe(2) 


IKx,(6) 
CaLg,(1) 


TmLg, (2) 


Bil) (2) 
SrKq,(3} 


PtLe,(2) 


HfLg, (2) 
Talg (2) 


TaLg (2) 
CbKg, (4) 


Quartz 


Nd Lex,(1) 
ZrKex,(3) 


PbhLx, (2) 


SbKer,(5) 
CdKg (5) 


75 


CdKg,(5), Lalg (1) 


Nd Leca( 1) 


ThLg,(3), ThlLg,(3) 


Gakg,(2) 


OsLg, (2) 


TeKg (6), TeKg,(6) 


CsKa,(6) 
Ba Lg, (1) 


TcKg (4), AuLn (2) 


‘ 


NdLpy (1) 


76 


83. 


84. 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 


CdLg,(1) 


ULg,(5) 
KK, (1) 
KKa,(1) 
EuLg, (2) 


Re La ( 3 ) 
CbKe4(5) 


BiLg, (4) 
NaL? (2) 
Fig La,(3) 


GeKaz, (3) 


InLe&x,(1) 


EuLg,(2), Ulg, (5), 


GeKa,(3) 
ThLg, (5) 


Re Lg, (3) 


Pa Lanz (4) 
InLax2(1) 


YbL, (2), WLg, (3) 


MoKg, (6) 


MoKg, (6) 


Google 


LiF 


CbKg,(4), Lalex, (1) 


CsLg(1) 


InKg, (6) 


La Lec, (1) 
RhKg, (5) 
Cd Key (5) 
NdL, (1) 


GaKa, (2) 
CsLg, (1) 


Ga Kar, ( 2) 


HgLy, (3) 


Ta Lg, (2) 


CdKa, (5) 
TeKo, (4) 
PbL, (2) 


Ir La, (2) 


Hig, (2) 


TeKe, (6) 


three analyzers, NaCl, LiF, and Quartz (Con .) 


Quartz 


Lalg, (1) 


Re Lg, (2) 


GaKkg, (1), TlLig, (2), 
ULy (3) 


PaLy.(3) 


CsKgy,(6) 


Agkg, (5) 


T1Leeg(2) 
BiLy, (3) 


ReLg,(2) 


Luly, (2) 


SbKg, (6) 


LaLa, (1) 


84. 


85. 


86. 


77 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and Quartz (Con.) 


YbLy, (3) 
Pa Ly, (6) 


AglLg,(1) 
Bilg, (4) 


Dy La, (2) 


MnKg, (2) 
BiLy, (4) 


ThL ey, (4) 
ThLg, (5) 


AuLg, (3) 


PtLy, (4) 
Aglg,(1) 


Dy La,(2) 
Eulg, (2) 


Wleg, (3) 
Pa La,(5) 


ZnKg,(3) 
EuLg, (2) 


Talg, (3), Irly (3) 
SrKg, (5) 


RuKe, (6) 


AuLe, (3) 


Google 


TeLy, (1) 


TcKecg(4) 


Ir Lex (2) 
InKg, (6) 


RhKg (5) 
Er Ly, (2) 


RhKg,(5), InKg, (6) 
ULe«,(3) 


TeKa,(6) 


LaLny (1) 
LuLg (2) 


ReLwy (2) 
HflLy (2), Hf La, (2) 
TiKe,(1) 


Ig, (1) 
TiKe,(1) 


Quartz 
RbKg, (3) 


SnKe, (5) 
RhKx, (4) 


Lalg (1) 
ULy, (4) 


Prla, (1) 


RhK (4) 
Pr La,( 1) 
SnKer,(5) 


ReLg (2) 


Hg Le, (2) 
MoKg, (4), ThLg,(3) 
Agks, (5) 


PtLy (2) 
RbKg, (3), Y¥Kor,(3) 


_ RbKg, (3) 


Agkg, (5), PaLy (3) 
Weg, (2) 


78 


86. 
.64 | WLg (3), Age, (1) 


87. 


88. 
02 ThLy, (6) 
. 06 SeKg, (4) 
08 | TaLgs (3) 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and artz (Con. 


62 Pa Lg,(5) 


.70 | ThLhe&,(4) ZrKg,(4) 

.72 | FeKa,(2) 

. 76 Br Kg, (3) 

. 80 | CuKkg, (2) 

. 84 Y¥Ke,(3) 

. 86 PbL¢,(4) 

. 94 FeKe,(2) Re Lg,(2) 
00 SbKg, (6), SbKg_ (6) 

. 02 ULe,(3) VKa, (1) 

. 04 Hig La, (2) 

.08 | RuKea,(6) TIL) (2) 

. 10 ZnKg, (3) 

. 16 SbL, (1) 

. 18 V Key, (1) 

. 20 GeKg, (2) 

. 26 Tikg, (1) 

. 30 Sm Lg (2) 

. 32 Ba Le, (1) 

. 36 RbKq, (3) 

. 38 Cel, (1) 

. 40 Prly (1) 

. 48 ScKg (1), AuLg, (3) 

. 56 GeKy,(2) 

. 58 Ba Lg, (1) 

. 62 WLa,(3) Os Le, (2) 

. 64 Re Lg, (2) 

. 66 PrL) (1), HfL, (2) 

. 68 Cukg (2), Ba Le, (1) 

70 PbLy, (3) 


. 14 BiLa,(4) 
. 76 Pdlg, (1) 
. 78 Tm1L, (2) 


. 86 RbKa,{3) 
.92 | SrKg (5) CdKg, (6) 
. 96 WLe¢,(2) 


00 SrKg,(5) 


.12 | PrLy, (2) 


16 MoKg (4) 
. 18 AgKe,(5) 
. 20 CbKg, (6) 


Google 


79 


TABLE 7. - Degrees 20 for characteristic K and L spectral lines when using the 
three analyzers, NaCl, LiF, and Quartz (Con.) 


88. 24 
34 | ZrKa,(5) 


40 Phlg, (4), Pbhlg, (4) 
.48 | Agle (1) 

62 PtLe, (3) 

. 70 ULg,(5) 

.74 | RhLy, (1) 

. 90 Bil) (3) 


. 94 Zr Ke,(5) 
89. 00 ToLe, (2) 


.08 | CdLe,(1) 


. 30 IrLg, (4) 

. 34 CdLe,(1) 

«42 Thl@, (5), ThLg,(5) 
. 46 SeKg, (4) 


56 ThLeag(2), Ptlha,(3) 
. 58 BiLa,(4) 


. 76 HfL, (3) 


. 80 Ta Lg, (3) 


Google 


LiF 

BrKg (3), PaLe, (3) 
LuLg, (2) 

Os Le(2) 

ZrKg (4) 


RuKg, (5) 
Zr Kg, (4) 


Bilg, (3) 


SbKex, (6) 


Yb L,(2) 


HoLy, (2), PaLe,(3) 
LuLg,(2) 


Quartz 
MoKg,(4) 


YbLy, (2) 
PaLy, (4) 


PdKg, (5) 
AuLa, (2) 


SnKg@,(6) 
Ba Lig, | 1 ) 


InKa, (5) 
CeLe, (1) 


WLg, (2), ThLy (3) 


MoKag, (4) 
ZnKg,(2), Balig (1) 
Talg,(2), IrLy (2) 
ULg, (4) 
WL» (2) CeLe,(1) 
Hig; (2) 
Int. - Bu. of Mines, Pgh., Pa. 6871 


